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... from this 2%" tube 


lelevision! 


Chosen by these famous makers of 
quality projection TV receivers 


ANSLEY « EMERSON 
FADA?: FISHER ga 
PILOT * scott = 
STEWART WARNER 


INTERNATIONAL 
TELEVISION 


BRUNSWICK 


and others soon to be announced 


PROTELGRAM is the result of nearly 

fifteen years of research by the world’s 

greatest electronics laboratories. This scientifi- 

cally designed, optically correct projection system 

makes possible, for the first time, a life-size distor- 

tion-free picture of nearly 200 square inches (20” 

diagonal)...a more i; e-like picture without 
lare or eyestrain. And from a tiny long-life, 
ow-cost picture tube! 


PROTELGRAM is the answer to the public 
demand for a bigger, clearer picture that is 
easier on the eyes. It produces a better than 
16” x 12” non-reflecting picture that fills a flat 
screen all the way to the corners, and permits wide 
angle visibility, fatigueless viewing from 5 feet 
or 50! Small size and light weight make possible 
compact consumer units. Write to Dept. PB-5, 
North American Philips Company, Incorporatea, 
100 East 42nd Street, New York 17, New York. 


for 
life-size, 
‘more 
life-like 
television 


Y chisie Development of 


TH AMERICAN PHILIP: 


MAY, 1949 


COVER: MILESTONES OF RADIO’S GROWTH — Besides marking the outstanding radio achievement 
or characteristic of each year, from the very beginnings of broadcasting by Westinghouse station _ . 
KDKA, Pittsburgh, in 1920, the height of each yearly column is proportional to the volume of 
radio manufacturing and sales that year. Note that reflected in the chart is the rapid growth of 
radio in 1927 and 1928 following the clearing up of the “radio chaos” of 1925-26; the drop in 
sales during the great Depression of the 1930s; the effect of the general business setback of 
1937; the sudden cut to war production in 1942; the towering heights of electronic war produc- 
tion in 1944 and 1945 reaching over three billions, or five times top peacetime output, and 
finally the resumed industry growth with the advent of television. 


THE “LEADERSHIP” PLAN IN ELECTRONIC WAR PRODUCTION 


Greater usefulness of available facilities achieved by 
teaming up medium-sized manufacturers under a “leader” 


LIGHTING REQUIREMENTS OF TELEVISION STUDIOS Richard E. Blount 


Camera equipment limitations, locale variations, necessi- 
tate controlled light sources for superior picture quality 


VOLTAGE MULTIPLIER SYSTEMS FOR TV RECEIVERS M. Mandl and N. Sher 


Circuits presented serve to save space, eliminate need 
for heavy power transformer, make for low overall costs 


BARIUM TITANATES AS CIRCUIT ELEMENTS A. I. Dranetz, G. N. Howatt, J. W. Crownover 


Characteristics and applications of piezo-electric ceramics 
in production of electronic circuit components — Part II 
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VIDEO RECORDING TECHNICS George H. Gordon 


Current engineering practices using 16-mm equipment in 
the photographing of programs directly from CR _ tubes 


RADIO INDUSTRY MARKS TWENTY-FIFTH ANNIVERSARY Ralph R. Batcher 


How present multi-billion dollar radio and television arts 
had their feeble beginnings 25 and 50 years ago 


AN INSTANTANEOUS AUDIENCE MEASUREMENT SYSTEM 


UHF transceivers responding to a pulse signal permit a 
direct percentage reading of the listener intensity 


NOISE FIGURES FOR RECEIVER INPUT CIRCUITS 


Analysis of six different circuits commonly employed in 
UHF receivers and discussion of suggested applications 


DEPARTMENTS: 


Tele-Tips 
Editorial Comments 


Editorial 


New Products 
Letters 


CALDWELL-CLEMENTS, INC., Publication Office, Orange, Conn., Editorial and 


Executive Offices 480 Lexington Avenue, New York 17, N. Y., Tel Plaza 3-1340 
Publishers also of RADIO & TELEVISION RETAILING 


take your choice... 
FIXED 
PAPER-DIELECTRIC 
CAPACITORS 


Readily available for DC electronic applications, these capaci- 
tors are manufactured in accordance with joint Army-Navy 
specifications JAN-C-25. Case styles include types CP 53, CP 
54, CP 55, CP 61, CP 63, CP 65, CP 67, CP 69 and CP 70. 
Capacitance ratings are from .01 Muf to 15 Muf, and voltage 
ratings are listed from 100 to 12,500 volts. 

e These capacitors are constructed with thin Kraft -paper, oil 
or Pyranol* impregnated, which provides stable characteristics 
and high dielectric strength. Plates are aluminum foil, manu- 
factured according to detailed specifications. Special bushing 
construction provides for short internal leads, preventing pos- 
sible grounds and short circuits. The cases have a permanent 
hermetic seal to provide longer life. A variety of mounting 
arrangements are available for various installation requirements. 
Write for detailed description and operating data: Bulletin 
GEA-4357A. 


*Pyranol is General Electric’s non-inflammable liquid dielectric for capacitors. 


SAVE SPACE 
CUT COSTS 


Less than one inch long, and only 
one inch square, this postage-stamp- 
size selenium rectifier offers radio build- 
ers substantial savings in production 
costs. Only two soldering operations 
and a minimum of hardware are neces- 
sary for installation in places where a 
rectifier tube and socket won’t fit. 
They’re built to safely withstand the 
inverse peak voltages obtained when 
rectifying (half-wave) 110-125 volts, 
rms, and feeding a capacitor as required 
in various radio circuits. Tests prove 
that selenium rectifiers will outlast the 
conventional type of rectifier tubes, at 
the same time costing less. Send for 
bulletin GEA-5238. 
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0. H. CALDWELL, Editorial Director * M. CLEMENTS, Publisher %* 480 Lexington Ave., New York (17) N. Y. 


_ ANOTHER QUARTER-MILE—Along with the Radio 
_ Manufacturers Association’s twenty-fifth anniversary, 
_ this year the radio-electronic industry celebrates its first 
' quarter of a century of commercial operation. Its 
_ foundations, of course, were laid during the preceding 
' guarter century, running back through the early 1900’s. 
' But radio-electronic men look forward to far greater 
technical and industrial developments in the quarter 
century ahead. This next “quarter-mile”, marked by TV, 
FM, and UHF, promises amazing achievements and 
_ progress, far overshadowing all that has gone before. 


VHF—UHF?—Recent industry and public discussions 
of television assignments have demonstrated the confu- 
sion and futility of such terms as “Very High Frequency” 
and “Ultra High Frequency” in today’s ever-widening 
electromagnetic spectrum. Such comparative definitions 
have already become meaningless and should be 
dropped from any further use. To avoid further con- 
fusion, let’s get back to the absolute and specific, such 
as “50-MC”, “500 MC” and similar numerical delinea- 
tions that will leave no doubt as to what we talking 
about! 


RADIO-GUIDED MISSILES SOON—Ominous new 
tasks for radio-electronic controls in warfare were out- 
lined by Dr. Karl T. Compton of M.1.T. and General 
M. S. Fairchild, U.S.A., speaking at a House Committee 
hearing on a 3000-mile test range for guided missiles. 
General Fairchild told the committee that “within the 
next ten years we will be replacing guns and bombs 
with guided missiles and within fifteen years surface- 
to-surface guided missiles will have been perfected to 
the extent that they will have important applications in 
the field of tactical and strategic bombardment opera- 
tions’—but only if research can be conducted over a 
long range. General Fairchild also said that missiles with 
ranges up to 500 miles would be ready in 1949, but as yet 
there is no range long enough to test them. 


RED TAPE STIFLES IMPROVEMENTS—In any 
program of commercial equipment development, the de- 
signing engineer is above all cost-conscious, and can 
often balance a substantial part of his salary by saving 
a penny or so in the manufacturing cost of a component 
or item. This factor is of negligible or minimum im- 
portance in designing military equipment. In fact, the 
enormous cost of bucking red tape has prevented many 
excellent improvements being used or even getting re- 
ported. . 
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TONS OF PAPER WORK—In looking back over 
published reports of production records of military 
equipment during the last war one is struck by the fre- 
quent, and at times, only, reference to dollar values as 
the only criterion of production levels. Any manufac- 
turing company which did business then, cannot forget 
about the tons of extra unnecessary paper work that 
grew up around each job—no matter whether simple 
or complex. These reports, monthly, weekly, daily, and 
sometimes it seemed, hourly, covering many variations 
of the same data and made to different agencies, repre- 
sented a useless task no one wanted. 


DAILY REPORTS; EQUIPMENT STALEMATED— 
Going to non-technical groups it seemed doubtful if 
their thousands of reports were ever read, except by 
statisticians who gloried in how many millions of dollars 
we spent each day! In a number of cases daily produc- 
tion reports were insisted on to the extent that they had 
to be phoned in to Washington each day. Meanwhile 
the actual equipment, built under the stress of overtime 
scheduling, was being allowed to pile up for menths be- 
fore being shipped! 


WASTED PRODUCTION ENERGY—One of the most 
needed research programs relating to military (and 
this refers to all the services) equipment needs, would 
be to figure up how much of this paper work is “neces- 
sary.” Possibly a gigantic overall system of punched 
cards covering all contracts would permit pertinent data 
to be kept up to date by simple coded telegrams. 

Certainly there should be better use for the energy 
spent in getting out these records, to say nothing of the 
saving in printed forms and filing facilities. 


ST. ELMO’S FIRE, that legendary static discharge 
from ships’ mizzentops and church steeples, which we 
used to read about in boyhood days, is now with us 
to plague home TV reception on tall isolated antennas— 
though little has been reported on it. A dozen times a 
year, either on cold clear starry nights or during low- 
lying thundercloud conditions, our own 50-ft. antenna 
sets up intermittent or continuous clicks and roars, 
which may spoil or even drown out the sound, while 
accompanying white spots flash across the picture 
screen. We have tried completely insulating the folded 
dipole from the grounded metal mast, also grounding 
its midpoint, without complete success. Next step will be 
to mount a series of needle points at the top of the mast 
to drain off the earth’s electricity with least sparking. 


21 


The “Leadership” Plan in 


Three Hazeltine and seven sub-contractors’ engineers engaged in development of new types of electronic measuring and test equipment 


How Hazeltine Electronics Corporation achieved greater usefulness of personnel 
and available facilities by teaming up medium-sized manufacturers under "leader" 


UCH interest was aroused by 

publication in March TELE- 
TECH of the Munitions Board Mo- 
bilization Plan for the Electronics 
Equipment Industry, a plan which, 
latest information indicates, is be- 
ing motivated. 

One of the most interesting as- 
pects of this Plan, to judge by in- 
quiries from readers, was that de- 
scribed as follows: 

“Following the successful pattern 
employed in World War II in the 
electronics industry of providing 
leadership in educating numbers of 
companies to the point where they 
can assume the responsibilities of 
prime contractors—releasing their 
primes to devote more time and fa- 
cilities to research, development and 
pilot production of new equip- 
ments.” 

What was this leadership plan? 
Who pioneered with it? Who helped 
to make it a successful pattern? 

Seeking the answer to these ques- 


tions, we went to Fred R. Lack, 
Industry Chairman of the Electron- 
ics Equipment Industry Advisory 
Committee of the Munitions Board, 
and to members of its Task Com- 
mittee. They referred us to W. A. 
MacDonald, president of Hazeltine 
Electronics Corporation, another 
member of Task Committee No. 1, 
who contributed many of the ideas 
incorporated in The Munitions 
Board Plan. 

“At the start of World War II,” 
it was explained, “the situation was 
doubly difficult; the armed forces 
needed production and the elec- 
tronic industry needed to get into 
production. There was a crying 
shortage of trained electronic en- 
gineers. Many qualified people were 
eager to get to work — but they 
lacked the know-how. 

“At that point, the Navy asked 
Hazeltine to take the lead in a plan 
for production of military electron- 
ic equipment which would utilize 


the tremendous production capacity 
of home-radio receiver manufac- 
turers. Hazeltine accepted, and oth- 
er concerns followed the pattern or 
adapted it to their own operations.” 

From the Hazeltine archives, these 
facts were developed: 

Although designs of much useful 
radio-electronic apparatus were 
available at the beginning of World 
War II, this equipment had been 
produced previously only in rela- 
tively small quantities and over a 
period of years. If it had ever been 
designed for large production, the 
practices and processes had been 
abandoned long since. 

Much of the equipment of this 
class had been custom-built rather 
than designed for mass production. 
When it was required in quantities, 
it had to be either redesigned or the 
old slow process of manufacture 
followed. 

With the advent of World War II, 
the few large companies of the 
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United States quickly became heav- 
ily overloaded both with engineer- 
ing and production problems. 

This condition resulted from three 
factors: (1) military business in 
peacetime normally flows to com- 
panies with the larger engineering 
organizations; (2) desire to place 
business where it will maintain re- 
search and engineering organiza- 
tions needed in wartime; and (3) 
the volume of peacetime military 
business prior to World War II, the 
bulk of it being communications 
apparatus; radar and many of the 
other present apparatus of elec- 
tronic equipment were yet in the 
dream stage. 

The several large companies, 
RCA, GE, Westinghouse and AT&T, 
were first selected by the procuring 
Services to supply the electronic 
needs of the United States military 
forces, principally because of their 
potential production capabilities and 
the fact that they had substantial 
engineering departments. Addition- 
ally, they had had, with few excep- 
tions, the only experience in manu- 
facture of military equipment. 

A fact that was perhaps not fully 
recognized was that, with the ex- 


Chart shows how Hazeltine leadership plan worked during World 
War II to provide U. S. services with needed electronic equipment 


Armed Forces 


Electronic §=War Production 


ception of RCA, the electronic ac- 
tivities of GE, Westinghouse and 
AT&T represented only a minor 
fraction of the country’s useful pro- 
duction capacity. The electronic ac- 
tivity of all of the above companies 
combined in fact represented only 
15% to 20% of the industry’s out- 
put. The remaining radio industry 
output was divided among some 45 
assemblers and some 100 to 150 
parts suppliers. 


Engineering Allocations Increased 


A survey of the radio industry 
early in 1940 disclosed that the 
average radio-set manufacturer de- 
voted between 142% to 2% of its 
total billings to engineering activi- 
ties. Engineering activities included 
design, development and processing 
of models through to the so-called 
type test stage, just prior to manu- 
facture. Subsequent examination of 
the engineering content required for 
a reasonable cross-section of mili- 
tary equipment, however, soon in- 
dicated that 10% to 15% was nec- 
essary to meet the special needs of 
the Services. 

A second survey of the industry, 


Hazeltine as Prime Contractor 


and materials. 


Design and assembly of type-test models at Hazeltine by stoff 
engineers working with engineers sent by sub-contractors. 
Preparation of production drawings. Preparation of instruction 
books and service material. Purchasing coordination of ports 


Sub-Contractor | | Sub-Contractor | 


| sub-contractor } 
| aj 


Suppili | sto t Suppli Shipments fF: 
rT i oY i 


Supplies of critical and scarce parts obtained on sub-contractor's 
order under blanket order and allocation by Hazeltine. 


iL io 


i 


sub-contractor from parts makers. 


General supplies of parts and materials purchased directly by each 


eee 


rr 


each sub-contractor. 
— 


|’ Shipments of complete equipments made directly to Government by 
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made late in 1941, disclosed that al- 
though the several large manufac- 
turers were heavily overloaded with 
military business, most of the in- 
dustry including some large com- 
panies and the great percentage of 
medium and smaller companies, had 
little or no such orders from the 
armed forces. This was because the 
procuring Services were not con- 
vinced that the remaining com- 
panies were qualified to solve the 
engineering details involved in pro- 
duction of military equipment. This 
1941 survey further disclosed that 
there were hundreds of acres of 
factory space available and unused, 
and thousands of skilled and semi- 
skilled workers idle. 

On the other hand, however, there 
were insufficient engineers available 
to make up the difference between 
the 10% to 15% engineering con- 
tent required for military work and 
the 142% to 2% actually being used 
by the commercial radio industry. 
Either the manufacturer would 
have to increase his engineering 
staff, or he must reduce the volume 
of work that normally could be 
processed through his facilities, in 

(Continued on page 66) 


Hazeltine engineer and two sub-contractors’ engineers checking 
performance of new electronic apparatus in development laboratory 
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OOD lighting, intelligently ad- 

ministered by a competent stu- 
dio engineer, is essential if the full 
dramatic possibilities of television 
are to be realized. Good lighting 
means light sources of various types 
properly controlled to serve the 
many lightning needs of the televi- 
sion studio. Intelligent administra- 
tion includes not only the proper 
manipulation of the lighting to 
assist in the program director’s in- 


LIGHT. 


terpretation of the theme but also 
control of the lighting levels and 
color quality to fit the requirements 
peculiar to the camera tube and 
associated equipment. 

The engineer’s first task is to 
provide sufficient light over the 
staping areas to insure an accept- 
able signal-to-noise ratio. Second- 
ly, the lighting must cause the 
viewing audience to focus their 
attention where the director wishes. 


Thirdly, light must produce a three- 
dimensional effect on the objects in 
focus. The characteristic features of 
the objects must be made to have 
depth by the creation of shadows 
and highlights in the proper places. 
In addition, the objects must be 
made to stand out from the back- 
ground by the use of outlining 
highlights. Finally, the background 
or scenery should be adequately il- 
luminated so that from a program- 


$3655 (MACE OF Te CON 
SENS Tiwe te 


MOTO -EFFECTIVENESS 
sitivet ed 


: ° 
\ MENERCY & 
\ 
\ 
3 
| 


SEN 


® No ficter 


@ CORNING 9766 FILTER @ 


© wWRATTEN *7 FILTER 
WRATTEN *7 FILTER & CORNING®9786 FILTER 


VALUES 
. 


RELATIVE 


IN 


ARBITRARY UNITS 


RELATIVE SIGNAL OUTPUT/LAMP WATT 


WS 
el es, 


———— 


WAVELENGTH IN ANGSTROM UNITS 


wraa-viover | viorer | sive | cacen 


[reccow]orance | 


WAVELENGTH IN ANGSTROM UNITS 


6000 7000 


ULTRA VIOLET 


[viocer [| ove 


T__creen Jreccow] orance | 


TELE-TECH * May, ‘249 


Camera equipment limitations, locale variations, necessitate 


carefully controlled light sources for superior picture quality 


a 9 4 probably be adjusted to prevent 

“blooming” of the shirt. This situ- 

() ( (: V ] \\ ] On ll 108 ation can often be remedied by a 
more fortunate choice of garments. 

A buff-colored shirt will help a 

great deal since its reflection factor 


may be only 50%, resulting in a 


brightness range of 25 to 1. Further, 
ming point of view, the locale of ducer is limited at present to a _ a lighter colored suit may be sub- 


the action is established. The net combined camera and viewing tube stituted to materially decrease the 
result of these lighting arrange- lighting range of about 20 to 1 for ratio. This technic of controlling 
ments is the creation of a mood _ any one picture and, as with photo- the brightness ratio should be uti- 
that can be altered to suit the ac- graphic film, the color response of lized in scenery design and support- 
m™ tion by adjusting the balance of the camera tube departs radically ing property, as well as in the 
my the various light sources. from that of the eye. Therefore, as costumes of the actors. In general, 
| These basic lighting require- with black and white film, correc- faces of people should be brighter 
im © ments are also common to the stage _ tions by means of filters at the cam- than the backgrounds. This treat- 
a and to the photographic studio but era lens are necessary to render ment focuses attention on the actors 
| their attainment is different in colors in approximately the same and also prevents the DC restorer 
some respects due to differences in brightness scale as the eye views from causing faces to darken as so 
the camera and viewing tube char-_ the original scene. often happens when the actors move 
cs acteristics and fundamental differ- Good pictures can be obtained in front of brighter areas. 
"@ ences in programming methods. with television systems that will To carry out further the idea of 
; Stage presentations are perhaps handle only a 20 to 1 range of controlled brightness, it must be 
most easily lighted because the re- brightness for one particular cam- remembered that the 5655 or 5769 
ceptor is the human eye that re- era adjustment. In a typical shot, a image orthicons do not “see” colors 
sponds almost instantly to a range man’s suit may be the darkest por- as does the eye. (Fig. 1) An in- 
of lighting levels of about 5,000 to tion of the picture, while his shirt, spection of the sensitivity curves of 
1. The photographer, either motion if white, probably is the brightest these tubes shows that the greatest 
picture or still, can record a much’ due to differences in reflection fac- response (current output) is ob- 
more limited range of lighting lev- tors. A black suit with a reflection tained from light in the ultraviolet 
els and, if he is using black and factor of 2%, and a shirt of about and blue regions. Objects reflecting 
white film, he must do it on media 70% results in a brightness range such radiation appear on the view- 
whose response to color differs from of 35 to 1. No detail will show in ing tube as grey or white, whereas 
that of the eye. The television pro- the suit since the controls will (Continued on page 58) 


orthicon using K. Fig. “ Orthicon photo-effectiveness when 
t ultra-violet by filters ployed. Extrusions in the curve are s 
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Fig. 1: Basic - 
voltage dou- rom | 
bler circuit. + 
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OWER supplies incorporating 
voltage multipliers are to be 
found in. increasing numbers in 
modern television receivers. Such 
systems are being used not only to 
double the voltage, but in many in- 
stances are utilized for voltage 
tripling and quadrupling purposes. 
The circuits employed are both 
practical and ingenious and serve 
to save space, eliminate the weighty 
power transformer, and make for 
lower cost. Their growing popular- 
ity makes it well worthwhile for 
the engineer, technician or service- 
man working with sets incorporat- 
ing such supplies to become famil- 
iar with the basic circuits involved. 
Voltage doubling circuits are not 
new and extensive use of them is 
found in many electronic devices. A 
brief review of the foundation cir- 
cuit, however, will serve as a basis 
for analysis of tripling and quad- 
rupling circuits used by various 
television receiver manufacturers. 
A typical doubling circuit employ- 
ing two diodes (or a duo-diode 
tube) is shown above. At one alter- 
nation of the AC current, input ter- 
minal No. 1 will be positive and 
terminal No. 2 negative. V2 will 
then conduct and charge C2 with 
voltage (E) of a polarity as shown. 
During the time V2 conducts, V1 
is in a non-conducting state, inas- 
much as the plate is minus with 
respect to the plus cathode. When 
the next alternation of AC current 
arrives, it makes terminal No. 1 
minus and terminal No. 2 plus. V2 
now no longer conducts, but V1 
does conduct by virtue of its plate 
being plus with respect to the 
minus cathode. Since C2 was previ- 
ously charged to peak line voltage, 
its charge in combination with the 
line voltage is now impressed across 
Cl, thus charging Cl to 2E. 

Thus by successive doubling, de- 
signers obtain sufficiently higher 
voltages to operate a receiver. Nota- 
ble examples of this procedure ap- 
pear herewith. 


Television Instructors, Temple University Technical Institute, 


By M. MANDL and N. SHER, 
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Barium Titanates as Circuit Element 


Characteristics and applications of piezo-electric ceramics in 
the production of numerous components for electronic circuits 


N general, there are two systems 

for measuring the piezo effect of 
crystals: dynamic and static. Most 
of the former utilize measurements 
of dynamic impedance by bridges 
or other means, (ref. 25 page, 385 
ff). Recently, Bauer has reported 
©) a more direct low frequency 
system of measurement: thin elec- 
troded sheets are placed upon a 
small support and a driving pressure 
head placed thereon is driven by a 
magnetic speaker coil assembly at 
audio frequencies and the output 
voltage is measured. Although sev- 
eral measurement schemes have 
been used at the Gulton Mfg. Corp. 
the static system has proved most 
successful. 

Here, an electroded sample %” x 
1%” x .010” is placed on a rubber 
pad. A known weight is then applied 
through the arrangements, Fig. 17b. 
A high impedance voltmeter is con- 
nected to the leads of the jaws while 
they are closed (i.e., while the sam- 
ple is compressed). Opening the 
jaws then releases the pressure and 
causes a charge to be built up be- 
tween the electrodes, which is 
measured. Since the voltage meas- 
urement must be converted to 
charge, the element and stray ca- 
pacitance must be taken into ac- 
count. To do this, a simple circuit 
addition has been made and is 
shown in Fig. 17a. 


e : 


STANDARD 


The test specimen is placed be- 
tween the rubber jaws under full 
pressure with the switch in the (1) 
position. The voltmeter is shorted 
out momentarily to remove the in- 
duced piezoelectric charge. The up- 


Part Two of Three Parts 


By A. I. DRANETZ, 
G. N. HOW ATT, 
J. W. CROWNOVER, 


Gulton Manufacturing Corp., 
Metuchen, N. J 


per jaw is then lifted and e, is noted 
on the voltmeter. The switch is then 
sent in position (2) and the voltage 
E is adjusted to give the same volt- 
meter reading. The equivalent cir- 
cuit of the piezoelectric material 
itself is shown in Fig. 18(A). In the 
first instance, 
Q, 


ea = 
Cat+C,+C, 


(1) 


where C, is the distributed capaci- 
tance. The charge Q, built up on 
C,, C,, and C,, before breaking the 
electrical connection is: 


ex c,(C, + Ca + C,.) 


Q, = (2) 


(c, + C. + Ca + Cu) 
e, C, 


G1 


(3) 


Ci + oe + Ca + aa 
combining (1) and (2). Similarly 
with the switch in.position (2) and 
the jaws closed 
ex Cx 


ei 


= (4) 
Cc. + Ca + | 


EC,(C, + Ca + Cu) 


Q. = 
(c. + C, + Ca + Cr) 


A combination of equations (4) 
and (5) yields (6) and (3) and (6) 
yields (_ ) 

EC, 


QZ= 


(c. + C, +Ca+ Cru) 


a0, = EC, =e (7) 

In this manner, it is merely 
necessary each time to record the 
balancing voltage E and multiply it 
by the standard capacitance C,, to 
obtain the piezoelectric charge 
which divided by the jaw weight 
gives the piezoelectric constant. To 


measure the hydrostatic sensitivity 
of barium titanate, the jaws are re- 
placed by an oil pressure chamber. 
The sample is held in a modified 
automobile spark plug with the un- 
grounded lead brought out through 
its center lead. 

We are also presently engaged in 
determining the induced piezo effect 
under various conditions using 
test equipment similar in nature to 
that of Bauer except that ten 
samples can be tested simultane- 
ously in an oven up to temperatures 
of 180°C. (See Fig. 18B.) This 


arrangement allows the sample to 
be charged with AC and DC poten- 
tials and further permits the sensi- 
ivity to be measured while charg- 
ing with DC. The neon light is a 
short circuit indicator. 


Physical Nature of Piezo Effect 


The physical nature of the piezo 
effect in barium titanate is now 
partially understood. In a unit cell 
of barium titanate, the titanium ion 
is at the center of the barium octa- 
hedra and an oxygen ion is located 
in the center of each of the six 
sides of the cube, Fig. 19. 


Fig. 19 
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The titanium atom is held in its 
position in the center of the cube 
not only by an ionic bond, but by a 
covalent bond as well, vibrating 
toward and away from the oxygens, 
and sharing electrons with them. 
Because of the electrostatic cou- 
pling between the atoms, the oxygen 
and barium ions vibrate to some 
extent with the vibrations of the 
titanium ion. Above 120°C, the 
Curie temperature, the titanium ion 
seems to move around in random 
fashion and the statistical average 
displacement of charge centers is 
zero) 

Below this temperature, i.e. be- 
tween 10°C, and 120°C, the titan- 
ium picks out a favorite neighbor- 
ing oxygen and oscillates with it, 
sharing with it an electron. The re- 
sultant oscillations of the surround- 
ing barium and oxygen ions are 
transmitted to the titanium ions in 
the immediate neighboring cells, 
and soon all the cells of a given 
group are oscillating in phase, with 
the center of oscillation of all the 
titanium ions shifted in the same 
direction. This spontaneous shifting 
of centers of oscillation of the titan- 
ium ion in a direction parallel to a 
crystallographic direction, the so- 
called c-axis is evidenced in X-ray 
studies by the change in “C” to 
“A” axis ratio from 1.0000 to ap- 
proximately 1.0050 (as in Fig. 3) 
as the temperature is lowered 
through the Curie point. This spon- 
taneous polarization thus results in 
a first order transition from the 
cubic to tetragonal cell structure as 
the barium titanate is lowered 
through the Curie temperature. 

At the other two Curie tempera- 
tures a similar transition takes 
place. As the temperature is low- 
ered through —5°C, the titanium 
lon suddenly shifts from its vibra- 
tion in a direction toward one oxy- 
gen ion to a direction half way be- 
tween two nearest oxygen ions .As 
the temperature is lowered through 
-70°C, the direction of vibration 
of the titanium ion shifts to that 
midway between 3 oxygen atoms, 
Tesulting in another phase change. 

Several research groups have 
been growing single crystals of 
barium titanate by melting a mix- 
ture of TiO., BaCO,, and BaCl, 
(Matthias”*-*). Investigations are 
also being conducted to determine 
the effect of supplementary agents 
upon the growth and structure of 
the crystals”. These single crystals 
have aided in the study of the do- 
Main patterns in barium titanate. 
Normally, domains begin to grow 
simultaneously throughout the crys- 
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tals and since the titanium ions can 
shift in either of the three cube- 
edge directions, the directions of 
spontaneous polarization of neigh- 
boring domains are almost perpen- 
dicular to each other. 

The shifting of these centers of 
oscillations can be controlled to a 


a single crystal) approximately 16 
microcoulombs/cm*™). Hulm has 
also plotted the maximum polariza- 
tion as a function of temperature 
for several fields Fig. 21. 

While one reason for the limit in 
polarization is the mechanical 
strains caused by lattice distortion, 
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relatively large extent by the appli- 
cation of an external potential, 
causing the growth of the favorably 
oriented domains at the expense of 
those in other directions, an effect 
similar to that of ferromagnetic 
domains. The accompanying lattice 
distortions are a direct measure of 
the piezo effect. The internal me- 
chanical strains of the domain 
structure have been viewed under 
a microscope utilizing polarized 
light. A series of such pictures, 
taken by Matthias and von Hippel™, 
show this effect upon domain struc- 
ture of the variation in the applied 
potential. 

This mechanical strain accounts 
in large measure for the creeping 
of polarization with increasing time 
of applied charging potential as 
shown in Fig. 20 and also limits the 
action of several domains turning 
into a single domain. Incidentally, 
when a high DC potential is ap- 
plied across a barium titanate slug, 
one can hear a Barkhausen noise. 
Newton, et al.” have estimated that 
these “click” regions are approxi- 
mately 10° cm’. 

It has been found that the maxi- 
mum saturation polarization at field 
strengths of 20,000 volts/cm is (for 


Fig. 21 
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another possible reason for the lim- 
iting polarization is the electric 
shielding action set up around some 
domains by surrounding domains, 
which because of different polari- 
zation directions offer different di- 
electric susceptibilities to the ap- 
plied field. 

At any rate, standard procedure 
for sensitizing a material is to ap- 
ply a high DC field (up to 600 volts 
per mil) for a period of approxi- 
mately one hour to line up many 
of the domains. Due to the mechan- 
ical wedging action, most of the 
domains so aligned keep their direc- 
tions after a relaxation period of 
several days. The aligned dipoles 
then contribute to the piezoelectric | 
coupling when strained mechani- 
cally or an electric field is applied, 
while the randomly oriented dipoles 
have a net piezo effect of zero. 

Piezoelectric materials have many 
and varied uses in the fields of sci- 
ence and engineering. Of such ma- 
terials barium titanate offers certain 
definite advantages. For example its 
extremely high dielectric constant 
permits barium titanate to be cou- 
pled to relatively low impedance 
circuits. While quartz is very stable 

(Please turn to next page) 


Fig. 22: Approximate operating temperature range of certain piezoelectric materials 


Lower Upper 
Lower Limit Working Limit Working Limit Upper Limit 
Rochelle Unknown Melts at 
Salt Below —160° C —30° C 45° C 55° C 
Ammonium Disintegrates Unknown Becomes electri- Unknown 
Phosphate —118° C cally conductive (over 100° C) 
60° to 80° C 
Barium Unknown Unknown 110° C Loses piezo- 
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Piezo Stress 
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Capacitance 
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Quartz—X cut 


® 
5.7 x 10° 


ADP—45° Z cut 


® 
0.176 x 10“ 


8.61 x 10" 


0.116 x 10 


® 
0.0204 x 10-* 


0.398 x 10°" 


0.512 x 10+ 


® 
4.92 x 10° 


® 
0.493 x 10* 


4.37 x 10% 


0.229 x 10 


0.113 x 10% 


1.24 x 10-* 


0.91 x 10“ 


Rochelle— 
45° X cut 


@ 
2.4 x 10° 


® 
5 x10 


1.04 x 1 


0.961 x 10 


481 x 10 


17.7 x 10° 


2.72 x 10+. 


Rochelle— . 


® 
45° Y cut 2.7 x 10° 


Tourmaline— 


.0) 
0.307 x 10* 


1.29 x 10" 


0.775 x 10™ 


0.238 x 10 


0.885 x 10° 


2.69 x 10+ 


l ® 
Z cut 7.54 x 10° 


® 
0.333 x 10“ 


17.0 x 10" 


0.059 x 10 


0.0196 x 10°* 


0.487 x 10°* 


0.403 x 10° 


Polycrystalline 
Barium Titanate 


@ 
42 x 10° 


8.0 x 10° 


@ 
6.3 x 10° 


1200 


106 x 10" 


0.595 x 10* 


True if cross-coupling coefficients are neg- 
lected 


Fry, W. J. Taylor, J. M., and Henvis, B. 
W., “Design of Crystal Vibrating Systems”, 
Dover, N. Y. C., 1948, p. 173 


Loc. Cit.—Bulk velocity estimated from 
given value of longitudinal velocity 


Ibid., p. 4—Highly temperature dependent 
Ibid., p. 60— “ i <d 
Ibid., p. 61— “ - cad 


- Cady, W. G. “Piezoelectricity,” McGraw- 


Hill, N. Y. C., 1946, p. 219, gives d = 
6.9 x 10° statcoulombs per dyne, or 0.023 
x 10° coulombs per dyne 


Handbooks give values up to 20 times this 


figure 


Estimated from longitudinal velocity V- 
3.8 x 10° cm./sec, measured in our labs 


Measured in our labs.—determined by static 
compressional method 


Measured in our labs.—constant over nor- 
mal temperature range 


Fig. 23: 


Table of crystal characteristics. (Footnotes referred to in table above are at left) 


Fig. 25: Chart for determining electro-mechanical characteristics of various crystals 
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with regard to temperature, its high 


cost prohibits many uses. 


Other 


piezoelectric materials, besides ex- 
hibiting relatively small dielectric 
constants, are also severely limited 
in useful temperature range as in- 
dicated in Fig. 27, (from Bauer’) 
where a comparison of the tem- 
perature characteristics of Barium 
Titanate, Rochelle Salt, and Ammo- 
nium Phosphate is made. 


One common use of a piezoelec- 


tric material is as a pickup element 
in either a dynamic or a static 


(Continued on page 54) 
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HE ability to record a television 

program is an important and 
valuable part of television station 
operation. The process is analogous 
to the making of audio transcrip- 
tions in aural broadcasting and 
serves many of the same functions. 
A sight and sound recording of 
which copies may be made can be 
used to fulfill the following require- 
ments: (1) a legal or documentary 
record of programs broadcast; (2) 
a transcription of a live show or 
special event program which may 
be used for syndication or for re- 
broadcast at a later date; (3) a 
record of programs, rehearsals, or 
auditions for the benefit of spon- 
sors or advertising agencies; (4) a 
record of programs for study by 
the operations department of a 
broadcasting station; for instance 
to check lighting arrangements, 
camera angles, back drop reproduc- 
tion, camera matching; (5) a meth- 
od, when coupled with rapid film 
processing, for presenting large 
screen or theatre television pro- 
grams. 

For any or all of the above uses 
the highest possible quality of re- 
cording of both picture and sound 
is desirable. In addition to techni- 
tal standards, certain operational 
Standards should be _ established. 
The basic specifications for a video 
Tecording system fall into two 
groups; the electronic equipment, 
and the photgraphic equipment. The 
Cathode ray tube image to be pho- 
tographed must be of the highest 
quality which the art can produce. 
The monitor, in order to be flexible 
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Video recording installation at Station WABD showing Eastman television re- 
cording cameras, video recording monitors and associated control equipment 
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Part One of Two Parts 


Current engineering practice favors using 16-mm equip- 
ment in photographing programs directly off CR tubes — 
TV stations find increasing applications for these recordings 


By GEORGE H. GORDON, Eastman Kodak Co., Rochester, N. Y. 


(Mr. Gordon’s office is at 342 Madison Ave., New York City) 


in operation, should have high 
brightness, the ability to reverse 
horizontal sweep direction, the 
ability to produce pictures of either 
positive or negative polarity, and 
good control over average bright- 
ness and contrast. The basic pho- 
tographic specifications are that the 
quality of the recording should be 
such that the rebroadcast image is 
comparable to the broadcast image 
from a film obtained by direct pho- 
tography of the subject in the stu- 
dio. The film speed should conform 
to American Standards Motion Pic- 
ture Speed of 24 frames per second 
(both 16-mm. and 35-mm.) which 
coresponds to 36 ft./min. for 16- 
mm. and 90 ft./min. for 35-mm. 
film. At least one half hour of un- 
interrupted recording should be 
possible. The recording should be 
such that copies or prints can be 
made. Suitable means for recording 
sound synchronously with the pic- 
ture should be provided so that the 
finished product is a composite 
sound-on-film print. For television 
purposes 16-mm. film has many ad- 
vantages over 35-mm. film. The 


quality obtainable on 16-mm. film 
is more than adequate for television 
and in addition 16-mm. film usage 
reduces the size and the space re- 


quirements for all film handling 
equipment and the cost per minute 
of playing time is very much less 
than for 35-mm. film. ; 

The most obvious problem in de- 
signing a suitable photographic 
camera for video recording is that 
of reconciling the 30 frames per 
second rate of American television 
with the 24 frames per second rate 
which is standard in motion pic- 
tures. Some attempts have been 
made to use a motion picture cam- 
era running at 30 frames per second 
and having a closed shutter angle 
of 180°. This method removes the 
interlace which the television in- 
dustry has taken so much pains to 
provide, and also requires non- 
standard sound recording and pro- 
jection equipment. If projected at 
standard speed such recordings re- 
sult in time distortion. A timing 
cycle has been devised which per- 
mits each motion picture frame to 
record a full television frame of 
both lace and interlace and also 
allows time for the film pulldown. 
Such a camera runs at 24 frames 
per second and has a closed shutter 
angle of nominally 72°. In Fig. 1 
the television frame cycle and the 
shutter and pulldown cycle of such 

(Please turn to next page) 
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VIDEO RECORDING TECHNICS (Continued) 


a recording camera are indicated 
with respect to the same time scale. 
For the sake of simplicity only the 
total duration of television fields 
and frames is shown. Each field in- 
terval includes its share of blanking 
time as well as its scanning time. 
An open shutter interval of 288° at 
24 frames per second corresponds 
to an elapsed time of 1/30-sec. 
which is the duration of a full tele- 
vision frame cycle. The closed shut- 
ter interval of 72° corresponds to 
an elapsed time of 1/120-sec. which 
is the duration of half a television 
field. Pulldown of the film must 
occur within this time. During the 
second open shutter interval of 
1/30-sec. the film is exposed to a 
second full television frame, but 
the television frame is not scanned 
in the same order as the first one. 
After pulldown, the third motion 
picture frame is exposed to a third 
full television frame which is 
scanned in reverse order from the 
first one; that is, even lines then 
odd lines instead of odd lines then 
even lines. It is apparent that after 
four motion picture frames and five 
television frames the whole se- 
quence has returned to the starting 
point. This process has converted 
five television frames to four mo- 
tion picture frames, progressively 
omitting part of the television image 
to allow film pulldown, but still 


putting a full frame of television 
information on each motion picture 
frame. This five to four ratio is 
directly related to the 30 to 24 
frame rate ratio. This sequence of 
events would occur regardless of 
the phasing between the motion 
picture cycle and the television cy- 
cle. Thus there is no need for inter- 
locking the monitor and the camera 
provided a mechanical shutter is 
used. Synchronous power supplies 
for the camera and the synchro- 
nizing generator to establish basic 
frequency.rates is all that is nec- 
essary. Electronic blanking of the 
monitor tube can also be used with 
counting or equivalent circuits per- 
mitting normal operation for the 
duration of 525 lines and then 
blanking the tube for the equivalent 
of 131% lines. In this case inter- 
lock must be provided to insure 
coincidence of tube blanking and 
film pulldown. In general, the start 
and end of the exposure occurs 
during scanning which forms the 
image. Thus the start and end of 
the exposure, commonly called the 
“splice”, occurs at two places in the 
picture. By proper phasing of the 
camera and synchronizing genera- 
tor one of the “splices” can be made 
to occur during the normal televi- 
sion blanking interval and only one 
“splice”, which is in the center of 


Close-up of the operating side of Eastman television recording camera with 
an RCA sound head for single system direct positive video recording at NBC 


the picture, occurs during the pic- 
ture scanning and affects alternate 
motion picture frames. This con- 
dition prevails in Fig. 1. The timing 
cycle in the camera must be at least 
as accurate as the timing of the 
synchronizing generator. If the open 
shutter interval is slightly too long 
or short the “splice” will show as a 
relatively narrow horizontal area of 
over exposure or under exposure 
respectively. These markings are 
known as shutter bars or banding. 
They can be caused by improper 
shutter angle, a significant change 
in lens aperture and focal length 
from the value for which the shut- 
ter was designed, instability of the 
synchronizing generator, or hunting 
or oscillation in the shutter move- 
ment. 


Practical 16-mm Camera 


The Eastman Kodak Co. at the 
request of the National Broadcast- 
ing Co. and Allen B. DuMont Lab- 
oratories, Inc., has constructed a 
practical 16-mm. camera for video 
recording which utilizes this shut- 
ter cycle. The camera provides in- 
terchangeable magazines holding 
1200-ft. rolls of film which is suffi- 
cient for approximately 33 minutes 
recording. The camera is powered 
by two 1800 RPM single phase syn- 
chronous motors. One motor drives 
the film transport mechanism which 
has a slot and spline accelerated 
8-star Geneva pulldown mechanism 
with an 8-tooth intermittent sprock- 
et. Normally the Geneva mechanism 
would produce a 135° pulldown 
period but is accelerated to produce 
pulldown in approximately 57°. 
The magazine take-up is gear- 
coupled and requires no belts. The 
periodic loading of the main drive 
motor by the intermittent mecha- 
nism causes some hunting or oscil- 
lation which makes this motor un- 
satisfactory for driving the shutter. 
The precision timing demanded by 
the shutter cycle is achieved by 
driving the shutter through spe- 
cially-cut gears at 1440 RPM by a 
separate. motor the rotor of which 
acts as a flywheel and provides for 
uniform shutter speed. The two 
motors are electrically locked to- 
gether but have a floating mechanl- 
cal coupling which insures that 
shutter closure and pulldown coln- 
cide. This phasing coupling insures 
that the motors start at the same 
rate but when the camera is at 
normal running speed each syt- 
chronous motor runs at the speed 
determined by power line frequency 
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Fig. 1: Diagram illustrating the timing cycle involved in recording 30 frames 
per second television on motion, picture film operating at 24 frames per second 


and the coupling runs free. 

In addition to the problem of 
shutter timing, a practical camera 
presents serious problems of design. 
As a result of the enormous linear 
accelerations required, a_ special 
intermittent mechanism is neces- 
sary if sufficiently rapid pulldown is 
to be achieved without film damage 
and with acceptable image: steadi- 
ness. The expectation of continuous 
runs of 30 minutes requires new 
film gate design if emulsion pile up 
is to be avoided. In usual motion 
picture practice “takes” are rarely 
longer than three to five minutes, 
and then the cameraman has an 
opportunity to clean the gate. Take- 
up of the film is also a problem. 
For convenience, it is desirable to 
use standard 2-in. diameter plastic 
cores. Thus at the beginning of re- 
cording the take-up roll is 2-in. in 
diameter and increases to approxi- 
mately ll-in. at the end of a 
half hour. To wind up film at 
a constant linear rate, the small 
roll must rotate much more rapid- 
ly than the large one and still 
not impose undue tension on the 
film. Normal motion picture practice 
is to use 16-mm. camera film in 
400-ft. rolls which presents a very 
much less severe take-up problem. 
For simultaneous picture and sound 
recording on the same film strip 
the two motor drive is very advan- 
tageous because the shutter motor 
can be used to drive the film past 
the sound head with a much more 
uniform motion than is ordinarily 
achieved in single system cameras. 

J. M. Wall, Inc. also manufac- 
tures a camera for video recording. 
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It also has two motors, a phasing 
coupling, and 1200-ft. magazines. 
The intermittent mechanism utiliz- 
ing a claw pulldown and pilot pins, 
however, is a modified version of 
the regular movement used in the 
regular 35-mm. Wall cameras. 


Monitor Operating Requirements 


The monitor used for video re- 
cording must provide exceptional 
image quality. The ability to re- 
verse horizontal sweep direction is 
very desirable because the photo- 
graphic processes used or equip- 
ment available may require a left- 
right reversed image in order to 
avoid printing difficulties or to ob- 
tain standard emulsion position in 
the projector. An image of negative 
polarity may also be required if a 
direct positive image on the film is 
desired for immediate use with min- 
imum delay or for theatre television 
systems. This negative polarity im- 
plies that the blanking and synchro- 
nizing pulses are extracted from the 
incoming complete video signal and 
used without inversion. This per- 
mits inserting the blanking pulse 
on the cathode of the picture tube 
and thereby allows the black level 
of the picture to be set at will with- 
out retrace lines showing. In order 
to achieve maximum image defini- 
tion wide band amplifiers are nec- 
essary. It. might be desirable to 
boost high frequency response to in- 
crease contrast in fine detail which 
suffers degradation both on the tube 
face and in the photographic proc- 
ess. Such high frequency boost also 
increases the apparent noise level. 
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In order to obtain sufficient bright- 
ness for adequate exposure of slow 
speed fine grain films the cathode 
ray tube must be operated at a high 
accelerating voltage. The tube 
should have an efficient phosphor 
which is aluminum backed for max- 
imum brightness and _ contrast. 
Existing equipment has from 17 to 
30 KV accelerating voltage. Wheth- 
er 60 cycle voltage multiplier, radio 
frequency, or flyback power sup- 
plies are used, the output should be 
well filtered and have good regula- 
tion. In some designs a brightness 
gradient horizontally across the ras- 
ter has been observed and photo- 
graphed as a result of diminishing 
voltage while beam current was 
drawn. Some tubes operated under 
these conditions generate significant 
amounts of x-radiation. Measure- 
ments should be made, and, if nec- 
essary, shielding provided to protect 
personnel. The monitor should pro- 
vide stable control over average 
brightness and contrast and have 
(Continued on page 62) 


Single system Eastman television recording 
camera with RCA sound head. Equipment is 
installed as rack mounted monitor at NBC 
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Dr. W. R. G. Baker 
General Electric 
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Westinghouse 
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Andrea Radio 


Gen’'l. David Sarnoff 
RCA 


Radio Industry Marks | 


The men and the ideas that have exerted leadership throughout 


a quarter century of pioneering and growth 


Technical Roots into the 
Scientific Past 


By RALPH R. BATCHER, 
Consulting Editor TELE-TECH 


HE development of so many new 

spectacular fields of engineering 
and science that are based on elec- 
tronic principles, during the last 
decade, did not just “happen.” 
Credit for the rapid perfection of 
these projects, many of which have 
now become complete businesses 
on their own, has usually been 
given to the group efforts of whole 
armies of young engineers and sci- 
entists working in enormous, per- 


H. B. Richmond 
General Radio 


fectly equipped laboratories. In one 
way the placement of such credit is 
as it should be, because a lot of 
valuable work was done even with- 
out their making a first-hand study 
of any of the background and his- 
tory of the problem. 

However the success of each of 
these ventures was possible only by 
their inheriting so many operating, 
practical electronic circuits . and 
components to serve as a basis, and 
to a wealth of experience and 
know-how vested in the personnel 
of radio manufacturers who were 
given the drawings and ideas ema- 
nating from these “brain mills” and 
told to make up models and get 
them to work. 

We now are approaching the 


Bruce Coffin 
Hytron 


Lloyd Coffin 
Hytron 


twenty-fifth anniversary of the im- 
portant factors behind U. S. su- 
premacy in radio developments, the 
founding of the RMA to promote 
cooperation, develop test standards 
for quality and interchangeability 
of components, and establish stand- 
ards of good engineering practice. 
One has only to spend a few min- 
utes in examining the background 
of all these matters to realize how 
much the present is linked to that 
mid-period of development when 
RMA was young—just as the engi- 
neers of that period were told that 
their’ ideas should be credited to the 
pioneers a quarter of a century be- 
fore them—the early 1900’s when 
one found Wm. Crookes, J. J. Thom- 
son and P. Lenard reporting on the 


Fred R. Lack 
Western Electric 
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Leslie R. Muter 
Muter Co. 


Dr. R. H. Manson 
Stromberg-Carlson 


H. W. Clough 
Belden 


A. A. Berard 
Ward-Leonard 


J. M. Spangler 
National Carbon 


)Twenty-filth Anniversary 


How present multi-billion-dollar radio and TV arts had their 
feeble beginnings 25 and 50 years ago 


basic laws of electron flow in vacu- 
um, Richardson and Wehnelt show- 
ing the advantages of heating cath- 
odes to get a source of electrons, 
also that coating them with certain 
oxides gave still greater gains, and 
when Braun, R6ontgen, DeForest 
and Fleming each developed from 
these lines of thinking different 
forms of tubes each having great 
import to subsequent history. 


Marconi to Armstrong 


In other lines of activity at that 
time one finds, along with the spec- 
tacular achievements of Marconi at 
the turn of the century, many de- 
velopments that were reported by 
hundreds of scientists whose names 


J. C. Daley 
Jefferson Electric 
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Ralph Mueller 
Mueller Electric 


are rarely heard but whose con- 
tributions are the commonplace 
items of the art. Heterodyne prin- 
ciples have always been the funda- 
mental plan in most system opera- 
tions but the name of Fessenden is 
rarely heard. Crystal rectifiers now 
the object of feverish activity as to 
new forms and applications rarely 
evokes the name of Pickard. Many 
characteristics of delay lines and 
wave guides utilize the basic con- 
cepts of the great Pupin—preceptor 
of the still greater Armstrong, des- 
tined to invent regeneration, the 
superheterodyne, superregeneration, 
and static-elimination through FM. 

Many a modern researcher has 
wondered why the art suffered so 
long with the ponderous compo- 


Glenn Browning 
Browning Labs. 


Octave Blake 
Cornell-Dubilier 


nents of the broadcast art when the 
simplicity of microwave equipment 
must have been self-evident. Wire- 
less communication started in the 
microwave region and much of the 
earliest work was done by Hertz 
and others in this range, until Mar- 
coni began to extol the advantages 
of the longer wavelengths, those in 
the kilometer range. 

Thus again the art has completed 
a cycle and has now gotten back 
to first principles. 

In the early twenties the science 
of communications had progressed 
and was then making money selling 
apparatus and service rather than 
stock certificates. There was such 

(Please turn to next page) 
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RADIO INDUSTRY ANNIVERSARY 


Ludwig Arnson, president of the 26-year-old 
Radio Receptor Company, New York, was 
first operator to transmit a CQD signal in 
1903. Later he was the first American engi- 
neer to join the old Marconi company. Under 
Mr. Arnson’s guidance, Radio Receptor was 
pioneer in building crystal sets, and later 
AC-operated receivers. It now builds com- 
mercial transmitters, air navigation equip- 
ment, and selenium rectifiers 


activity that new laws with in- 
creased powers gave to the govern- 
ment the headaches of establish- 
ing frequency allocations. Industry 
needed more channels even then 
(although all of the “useless” 
wavelengths, those below 200 me- 
ters, were turned over to the ama- 
teurs since no one knew what to 
use them for) and set about to 
establish rigid standards so that 
more services could be established. 
First a minor part of the National 
Electrical ._Manufacturers Associa- 
tion, the radio industry soon found 
it had enough to do to warrant the 
establishment of an industry organ- 
ization looking into the problems of 
this one radio field alone. 


Birth of Radar 


After twenty-five years of prog- 
ress from the period whose high 
spots were cited above, we can now 
look back at a science that was 
rapidly becoming stabilized, but 
still with all the glamor of the pre- 
ceding era. Many new principles 
and basic effects were being men- 
tioned casually in reports by Alex- 
anderson, Ballantine, Heising and 
Colpitts. A. H. Taylor and L. C. 
Young had just observed that short- 
wave radio signals could be reflect- 
ed from boats passing their labora- 
tory on the Potomac, an effect 
remembered and utilized later in 
radar. 

Cathode-ray tubes were being 
considered as possible means of re- 
ceiving television pictures. This was 


(Continued ) 


the easiest part of the job however, 
but Zworykin was already at work 
on the. Iconoscope principle and 
Farnsworth on his own ideas on the 
proper solution to the television 
problem: that of converting scenes 
to a transmittable signal. 
Engineers were then attempting 
to eliminate the big stumbling block 
affecting the progress of radio—that 
of keeping the batteries in order— 
so the AC operated tubes and cir- 
cuits came about. It was then that 
the radio receiver business grew up. 
Engineers were interested in elimi- 
nating another trouble—a substitute 
for the ever-present gangs of head- 
sets whenever the whole family 
wanted to listen to a program—and 
came up with loudspeakers, power 


Dr. E. H. Armstrong, inventor of the regenera- 
tive circuit, 1912; superheterodyne, 1918; 
Super-regenerative circuit, 1920; means of 
eliminating static by frequency modulation, 
1939. Awarded Legion d’Honneur, IRE Medal 
of Honor, Franklin Medal, Edison Medal, etc. 
Dr. Armstrong is Professor of Electrical En- 
gineering, Columbia University, New York 
City. Pictured behind Dr. Armstrong is J. M. 
Poppele, for 27 years chief engineer of WOR. 
New York, and now also president Tele- 
vision Broadcasters’ Association 


J. McWilliams Stone, one of the founders of 
RMA, and after 26 years still heading. 


Operadio Manufacturing Company, St. 
Charles, Ill., one of the first to develop a 
light portable battery radio with carrying 
case and loop antenna, here shown being 
demonstrated in an Atlantic City roller chair 
during the 1925 RMA Convention. In last 17 
year Operadio has supplied loudspeakers to 
practically every U. S. radio manufacturer 


amplifiers and higher fidelity. These 
developments were extended and 
started the public address business 
and the “talking” movies. 

Engineers then sought out meth- 
ods of cheapening costs of radio re- 
ceivers and came up with the seem- 
ing paradox of adding more tubes 
to reduce prices. Instead of using 
best quality, high ‘“Q”’’, lowest loss 
components they added a few more 
tubes in simplified circuits and got 
better results. 


Magic of Superhet 


Tuning simplicity and_ greater 
selectivity were both introduced by 
Armstrong’s superheterodyne cir- 
cuits, with an attendant boost in 
the broadcast receiver industry. 
This was the business, then as now, 
that fathered most of the sidelines 
that later became independent fields 
of activity. The superheterodyne 
receiver along with the work of 
Hazeltine in neutralizing spurious 
oscillations, eliminated the receiver 
squeals which had previously been 
considered a necessary evil. 

Tubes, being used in so much 
greater humbers, because of lower 
prices, increased sales and more 
tubes per set, were then manufac- 
tured in quantities that upped their 
quality and lowered their costs. 

A few experimenters in the early 
twenties, the writer included, put 
radio receivers in their cars, start- 
ing a vogue that is producing more 
of these special purpose receivers 
than the whole country used of reg- 
ular receivers at the time! 
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Many of the greatest contriku- 
tions of this period were from ama- 
teurs who opened up the whole 
short wave field in their efforts to 
find a signal that would be satis- 
factory in reaching their most dis- 
tant friends. Their studies of skip 
distances and propagation phenom- 
ena, their modifications in circuits 
and tubes to handle these frequen- 
cies and their designs of antenna are 
now the accepted standards of today 
in all fields where these higher fre- 
quencies are used — air navigation, 
television, and half a hundred other 
services. 


Art Is Stabilizing 


And so after another quarter cen- 
tury we arrive at the present—but 
wondering about the future. We 
know that the thinking of our re- 
search groups today start the new 
industries of tomorrow. One needs 
only to examine the program of the 
recent IRE Conference in New York 
to see where new fields are sure to 
start. First there were few papers 
on the standard radio subjects — 
broadcasting, either AM or FM, on 
long wave services, etc. The art is 
stabilized in these fields and reports 
of research being done in these 
fields have given way to more spec- 
tacular subjects: resulting in 
around a dozen talks on each of the 


Ralph R. Batcher, (author of the accompany- 
ing article) photographed in 1924 with the 
late Alfred H. Grebe and one of the con- 
temporary Grebe home receivers designed 
by Mr. Batcher, who as Grebe’s chief techni- 
cal man, also engineered the construction 
and operation of pioneer broadcast station, 
WAHG, later WABC, (now WCBS) 


supjects of television, electronic 
computing apparatus, nuclear in- 
strumentation problems, air navi- 
gation methods, new modulation 
methods, and the like. 


Research By-Products 


There were many interesting 
conclusions from this analysis. The 
research groups that are interested 
in exploring new scientific princi- 
ples and experimenting in new lines 
are always on the move. The de- 
velopments of one period for the 
most part have been forgotten at 
the end of the next decade as far 
as they were concerned, with en- 
tirely new problems to worry them. 
This research activity has always 
left new developments and new 
businesses behind for others to 
carry on—practical, working, prof- 
itable commercial developments 
that are providing a livelihood for 
thousands of others. For every big- 
name scientific researcher and new- 
field explorer, there are many doz- 
ens of engineers engaged in making 
practical use of their discoveries in 
directing the manufacture and op- 
eration of new equipment — and 
still other, and even larger groups 
engaged in the installation and 
maintenance of the equipment in 
the field. This is a business where 
there is a place for everybody. 


Control of U. S. radio channels over a span of twenty-five years— 
In this picture, taken at the Radio Executives Club, New York. 
2 March 10, at center ex-President Herbert Hoover who as Secretary 
: of Commerce, in 1921 set up first plans for policing the infant 
3 tadio industry through co-operative efforts by the broadcasters. 
retary Hoover controlled all radio broadcasting through 1926. 
In 1927 full authority for all radio wavelengths was given to 


the Federal Radio Commission, pioneer engineer member of which 
was Dr. Orestes H. Caldwell (left), now editor of Tele-Tech and 
Radio & TV Retailing, who took a leading part in the formative 
reallocations of wavelengths, spectrum planning, and radio policy 
decisions of 1927-8-9. ; 

Later successor to the Radio Commission was the FCC, present 
chairman of which, Hon. Wayne Coy, is seen at right. 
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Fig. 1: Diagram illustrating overall operation of IAMS in New York City. AM listeners 


have not reported hearing the 7 KC interrogating pulse mixed with program material 


UHF transceivers, responding to pulsed interrogating sig- 


nals on AM station's carrier, permit a direct percentage 


reading of the listener intensity to any broadcast service 


NE of the major problems ex- 
perienced by those engaged in 
evaluating audience reaction § to 
various program types is that of the 
relatively long time interval re- 
quired for the collection and com- 
pilation of data. In answer to this 
problem, the Engineering Research 
and Development Department of 
the Columbia Broadcasting System, 
under the direction of Dr. Peter C. 
Goldmark, has developed a new 
communication system that permits 
an instantaneous automatic meas- 
urement of AM, TV and FM audi- 
ence samples. 
A pilot model of this Instanta- 
neous Audience Measurement Sys- 
tem, (termed IAMS) has been in 
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operation for some months in New 
York City testing an audience seg- 
ment involving 1000 FM, AM and 
TV sets, and during this time it has 
successfully demonstrated its capa- 
bility of providing the following 
types of information in a matter. of 
seconds: (a) the number of sets 
turned on, (b) which one of three 
program material categories is be- 
ing received, (c) the particular sta- 
tion within a category to which the 
receiver is tuned. It is also able to 
relate the response to particular 
subdivisions of the audience sample, 
such as the general geographical 
area or income group to which the 
set belongs. All of this data is pre- 
sented in the form of a graph which 


indicates the degree of listening in- 
tensity of the sample continuously 
throughout the entire period of the 
survey. When it is considered that 
further refinements of the system 
may permit increasing the size of 
the sample and the variety of in- 
formation derived therefrom, the 
possible impact on the broadcasting 
industry is tremendous. 

In the overall operation of IAMS, 
a 7 KC pulse of 35 usec. duration is 
inserted into the program material 
of the station conducting the survey 
(Fig. 1). This pulse serves to in- 
terrogate transceiver units, placed 
alongside the sets to be polled. Each 
transceiver then returns pulses of 
approximately 1.5 to 2 usec. dura- 
tion to a central point, via UHF; the 
number and interval between the 
pulses from a given unit being de- 
termined by the information the 
system is set up to collect. The out- 
put of the UHF receiver that gath- 
ers the response pulses actuates a 
coding system which converts the 
pulses to 1000 cycle signals, and 
these in turn are sent over tele- 
phone lines to remotely located 
IAMS decoding and recording de- 
vices. 

The origin of the interrogating 
pulse is shown in Fig. 2. A cam, 
driven by a synchronous motor and 
rotating at 0.4 RPM, actuates a 
switch which flashes a light source 
every 2.5-min. This light is passed 
through apertures in a rotating disc 
where the light beam is broken me- 
chanically to produce the 7 KC sig- 
nal. The signal is then fed into a 
band pass amplifier where the pulse 
is brought to the desired level be- 
fore being mixed with the program 
content. Meanwhile, the program 
material has been divested of its 


Fig. 2: Method of obtaining 35 usec. pulse 
from light source and injecting into carrier 
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7 KC component by means of a 
highly selective band rejection fil- 
ter. The gap thus created is filled 
by the pulse in a mixer stage. In 
this regard, it is interesting to note 
that the presence of the interrogat- 
ing pulse is not noticeable to the 
listener as evidenced by the lack of 
comment or inquiry during the 
time the pilot model has been in 
operation. 

Upon arrival at the transceiver, 
the pulse is filtered out of the pro- 
gram context and amplified. This 
signal then causes a relay to close, 
which, in turn, sets a special clock 
in motion whose operation is syn- 
chronized with all the other trans- 
ceivers as well as the master timer 
at the IAMS recording point. The 
timing clock, which makes one rev- 
olution in 2.5-min., drives a com- 
mutator whose contacts represent 
the sixty reporting time intervals 
available. (Figs. 3 & 4) 

Depending upon the position of 
the rotary switch, as determined by 
the tuning of the sample receiver, 
certain commutator contacts will be 
energized. The pulse modulator in 
the UHF transmitter is therefore 
triggered as the clock hand passes 
through the appropriate sectors. 
These UHF pulses are generated a 
type 2C43 lighthouse tube and have 
a peak power on the order of 1 KW. 

In earlier models the rotary 
switch was physically attached to 
the receiver being polled but later 
the method as shown in Fig. 5 was 
evolved. A short pickup wire is ex- 
tended from the IAMS unit which 
gathers a signal from the local os- 
cillator of the subject receiver and 
mixes it with a variable frequency 
oscillator in the transceiver cover- 
ing the same frequency range. The 


Fig. 5: The tuning of listeners’ receivers can 
also be determined electronically by using 
a heterodyne signal as a control voltage on 
motor driving the reporting commutator 
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THE 60 REPORTING TIME INTERVALS IM THE 24 
MINUTE FUNDAMENTAL PERIOD MAY BE ALLOCATED 
TO THE THREE SERVICES (AM, FM, TV) IN ANY 
MANNER DESIRED. THUS, THERE CAN BE A LARGER 


WUMBER OF GROUPS AND A SMALLER NUMBER OF 
STATIONS, AND VICE VERSA, AS LONG AS THE 
PRODUCT OF SERVICES, GROUPS PER SERVKE ND 
STATIONS PER GROUP DOES NOT EXCEED 60 


COLUMBIA BROADCASTING SYSTEM, INC. 


ENGINEERING RESEARCH AND DEVELOPMENT DEPARTMENT 


Fig. 3: Clock face for IAMS is divided into 60 reporting time intervals during one 2.5- 


min. revolution. System can be arranged to accommodate “yes” or “no” listener vote 


resultant heterodyne is amplified, 
detected, and used to start a small 
motor. The motor rotates the switch 
and tunes the transceiver oscillator 
for zero beat. At this point the 


motor is de-energized and the 
switch has been positioned to be in 
accord with the frequency of the 
tuned receiver. 

(Continued on page 64) 


Fig. 4: Diagram of system where listener’s tuning mechanism is mechanically connected to 
reporting commutator which in turn actuates UHF transmitter at the required moment 
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Noise Figures for 


Analyzing six different circuits commonly employed in UHF 


By PETER G. SULZER, Research Assistant, Pennsylvania State College Dept. of Electrical Engineering, 
State College, Pa. 


I is the purpose of this paper to 

derive expressions for the noise 
figures of various amplifiers that are 
commonly used as radio receiver 
input circuits. The circuits will be 
compared from the noise stand- 
point, and the proper application of 
each will be suggested. Although 
some of the results have appeared 
before, it is believed that they have 
not been presented in a convenient 
form suitable for discussion. 

Since cascaded amplifiers will not 
be considered, it is possible to use 
a simplified method of derivation. 
While not as elegant as the avail- 
able-power method, it is more di- 
rect for a single stage. It should be 
noted that if the available-power 
gain of the first stage of the receiv- 
er is reasonably high, the noise 
figure of the entire receiver is es- 
sentially that of the first stage. 
Therefore, results for a single stage 
are of practical value. 

The effects of transit time and 
cathode-lead inductance are not 
considered. 


The noise figure of a receiver may 
be defined as the ratio of the total 
noise power output of the receiver 
to the portion of that power result- 
ing from thermal (Johnson) noise in 
the resistive component of the an- 
tenna impedance. Thus, the noise 
figure: 

i al ks. ag eee fen (1) 
where e,” is the mean-square output 
noise voltage referred to some con- 
venient point such as the input grid, 


and e.’ is that portion of the mean- 
square output noise voltage result- 
ing from antenna external noise, 
referred to the same point. 

In the following work it is as- 
sumed that the receiver input cir- 
cuit is an amplifier. In each case 
the noise power will be referred to 
the control grid of that amplifier. 
Certain resistances are associated 
with each amplifier circuit shown in 
Figs. 1 to 6: Ra is the antenna re- 
sistance whose magnitude may or 
may not have been transformed by 
the receiver input transformer and 
thus can, within reasonable limits, 
be set to any value desired. R, is 
the resistance appearing across the 
secondary side of the input trans- 
former as a result of circuit losses 
and tube loading. R., is the equiva- 
lent noise resistance of the tube; 
and R, is the plate load resistor. It 
is assumed that all reactances have 
been tuned out. 

The thermal noise voltage e° 
across a constant open-circuited re- 
sistance R is: e’ = 4K TBR, where 
K is Boltzmann’s constant, 1.374 x 
10~ joule per degree Kelvin; T is 
the temperature of the resistance in 
degrees Kelvin; and B is the band 
width in cycles per second. When 
working with voltage gain rather 
than power gain, it is convenient to 
consider a voltage rather than a 


voltage squared. Thus,e=V4KTBR 
= VNR, where N = 4KTB. It 
must be realized, however, that be- 
cause of the random nature of noise, 


powers rather than voltages must 
be considered in the final analysis. 


Single-Ended Grounded-Cathode 
Amplifier 


Referring to Fig. 1, the compo- 
nent of e,, the control grid-cathode 
voltage, resulting from antenna 
thermal noise is: e, = (VNR,) 
(R./R.+R,). For convenience it is 
assumed here that the noise source 
R, is at room temperature; this is 
not necessarily so. Then: 

e,7 = (NR,) (R./R.+R,)’......(2) 

Considering all noise sources, e, 
has two components which are 
(VN) (VR, R:/R.+R:) and VNR... 
The two noise sources are R, and 
R, considered in parallel, and R.,. 
To obtain e,’, these components are 
squared separately, anc added. 
Thus: 

e, = N(R, R./R,.+R,) + N Riq....(3) 
Substituting (2) and (3) in (1) 
yields: 


R ¢,\ 
fu teckel —— 
RR | 


| 
In general the equipment designer 
has little control over R., and R; 
(unless he intentionally lowers R, 
for broad banding). However, as 
mentioned above, R, can be varied 
by changing the ratio of the re- 
ceiver input transformer. It is 
therefore of interest to find the 
value of R, giving minimum noise 
figure. Taking 5F/3R, = 0 and solv- 
ing for R,, 


R, = R/V1 + (R//R.,) .....---(5) 


Figs. 1-3: (Left to Right) Single ended grounded grid cathode amp., push-pull grounded cathode amp., and cathode follower analysis circuits. 
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Receiver Input Circuits 


receivers and discussing suggested applications for each type 


Thus, R, must be less than R,, 
and the familiar mismatch condi- 
tion is indicated. To obtain the 
minimum noise figure, (5) is sub- 
stituted in (4): 


2 


u Req Ry | 
ge po ee ay 
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Push-Pull Grounded-Cathode 
Amplifier 


The circuit of this amplifier is 
shown in Fig. 2. Proceeding as 
before, ec,” = NR,(2R,/R, + 2R,)’; 
ey = N(2R.R,/R, + 2R.) + NR., + 
NR., and: 


Likewise, for minimum noise fig- 
ure: 


R, = 2R,/V1+(R,/R.,)........ (8) 
and: 


Foz |e — at beaks I+ ! 
ak eC 
keq Req 
which is the same as for the single- 
ended amplifier. 

It is evident from Fig. 3, the cir- 
cuit of the cathode follower, that 
exactly the same results will be ob- 
tained as for the grounded-cathode 
amplifier. Certain practical limita- 
tions of the cathode follower as a 
receiver input circuit will be dis- 
cussed below. 


Grounded-Grid Amplifier 


The grounded-grid amplifier is 
Shown in Fig. 4. The input re- 
sistance R, of the grounded grid 
tube is R, = (R, + Rz)/(u+1). The 


input resistance R, of the grounded- 
grid amplifier as a whole is R, in 
parallel with R,. Then e, = 
NR,(R:/R, + R;)*. The thermal 
voltage across R., is VNR... To 
refer this voltage to the cathode, it 
is necessary to multiply it by A,,, 
the voltage gain from control grid 
to plate, and divide by A,,, the 
voltage gain from cathode to plate. 
A. = MR, 
~ RR 
Ro+ Rp + (1 +u)—2 


Ra +R, 


E (u+ I)R, 
ko Rp + Rp 
Performing these operations, evalu- 
ating the noise voltage from R, and 
R; in parallel, and substituting in 


(1), 
R 


2 2 
R \ R, +R 
Fei ede. tee) ao wee | 
| 


I Saw: 


It will be noted that if »>>1, 
the same noise figures will be ob- 
tained for the grounded cathode 
and grounded - grid amplifiers. 
Therefore, in a practical case (5) 
and (6) can be used for calculating 
R, and Frin respectively. 


Cathode Coupled Amplifier 


The cathode coupled amplifier is 
shown in Fig. 5. It is assumed that 
the tubes are identical and that Rx, 
the coupling resistance, is much 
greater than (R,+R.)/(».+1), 
the input resistance of the second 
tube, so that it can be neglected as 
a noise source. As before, e,? = 
NR,(R./R, + R,)*; ef = N(R,R/ 
R. +R.) +NR.+NR., and: 


R, R 


For minimum noise figure, 


R, = R./Vi +(R:/2R.,)......(12) 


and: 
1 % Req R 1 
| A 7 dae + ere 
min 
Vi. R, R 2 Req Vi y R, 
2 Req 2 Req 


It can be seen that the equivalent 
noise resistance of tube 1 is effec- 
tively doubled by tube 2. 


Wallman Circuit 


The Wallman low noise amplifier 
is shown in Fig..6. It will be 
noted that it consists of a grounded 
cathode amplifier driving a ground- 
ed grid amplifier. Thus, it is the 
cascade circuit used in DC ampli- 
fiers. 

The input resistance R, of V2 is 
R, = (R, + Ri) (+1). The voltage 
gain A,,. from cathode to plate of V; 
is Aue = [(u+1)Ri/R, + Ri]. The 
voltage gain A,,. from control grid 
to plate of V. is Age = pRi/R, + Ri 
+ (1+ p)R,, assuming identical 
tubes. The voltage gain A,,, from 
control grid to plate of V; is: 

. lhe * RL) 
url 


The over-all gain A of the amplifier is: 


a Moot Koa * R 
R,* y+ 7 
To refer the noise voltage of R., 
of V. to the control grid of V;, it is 
necessary to multiply it by A,,. and 
divide by A. Then e,?> = NR + 
NR../(y + 1)*. Since the noise 
power from the second tube is di- 
vided by (u +1)’, it is usually in- 
significant and hence, the excellent 
performance of the Wallman cir- 
cuit. 
(Please turn to next page) 


Figs. 4-6 (Left to Right) Diagrams used to develop noise figure equations for the grounded grid, cathode coupled, and Wallman low noise amp. 
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NOISE FIGURES 
(Continued) 


Evaluating e,” as before and sub- 
stituting in (1), 


2 
ca Re, + ! Reg 4) 
: Bel stat Re 


Since, in a practical case, »>>1, 
(5) and (6) can be used for calcu- 
lating R, and F,,, respectively. 


Circuit Comparison 


Examination of Equations 6, 10, 
13, and 14 shows that the circuits 
can be divided into two classes. The 
first includes the single-ended and 
push-pull grounded cathode ampli- 
fier, the cathode follower, the 
grounded-grid amplifier, and the 
Wallman circuit, which all have es- 
sentially the same noise figure with 
modern, high-y tubes. The second 
includes the cathode-coupled am- 
plifier, which is definitely inferior. 

Considering the first class, there 
is, therefore, little choice between 
the different circuits so far as noise 
is concerned. However, the single- 
ended and push-pull grounded 
cathode amplifiers need neutraliza- 
tion if they are used with triode 
tubes, which is desirable because of 
the low R., of the triode tube. The 
push-pull circuit is easy to neutral- 
ize and is definitely superior to the 
single-ended circuit from that 
standpoint when used over a wide 
tuning range. It should also cause 
less loading on the input circuit be- 
cause the effects of cathode-lead in- 
ductance are balanced out when 
using common-cathode tubes such 
as the 6J6. 

The cathode follower provides no 
voltage gain, so the noise generated 
in the next stage is important. It is 
possible to realize some gain if a 


step-up transformer is used as an 
interstage coupling element, but the 
gain is small when working into a 
finite load impedance. Because of 
the low gain of the cathode follower 
it may not always be possible to 
ignore the thermal noise in its load 
impedance. 

The grounded-grid amplifier usu- 
ally does not require neutralization. 
However, its input resistance is 
very low, which may be undesir- 
able if high input circuit selectivity 
is required and may also cause a 
loss in signal through mismatch. If 
the selectivity is improved by tap- 
ping the cathode across a small 
portion of the tuned circuit, R, may 
be lowered sufficiently to increase 
the noise figure. 

The Wallman circuit has the 
great advantage that it can be used 
with triode tubes without neutrali- 
zation. However it requires an ad- 
ditional tuned circuit which is 
placed between the cathode of V. 
and ground to provide a high im- 
pedance at that point. It is the de- 
generation resulting from the cath- 
ode of V. seeing the plate resistance 
of V, that makes the noise from 
V. negligible. 

Considering the second class, the 
cathode-coupled circuit, like the 
Wallman circuit, has the advantage 
that it is stable with triode tubes. 
However, the noise figure is poor 
because the cathode of V. sees a 
low impedance (the cathode imped- 
ance of V:) and therefore the de- 
generation in V, is small, making 
the noise from this tube significant. 
At the higher frequencies it is nec- 
essary to tune out the capacitive 
reactance appearing between cath- 
odes and ground. 

The choice of the best circuit for 
a given application will depend 
largely upon whether a pentode or 


Fig. 7: Best circuit for minimum noise is de- 
termined from a given application. Curves 
shown compare effectiveness of 6AK5 pen- 
tode and 6J6 triode for the circuits discussed 


a triode tube is to be used. With 
the pentode the customary single 
ended grounded cathode circuit 
would be employed, since neutrali- 
zation would not be necessary. With 
the triode the other circuits con- 
sidered become more useful. The 
choice will also depend upon the 
value of R,, which is a function of 
the capacity and bandwidth of the 
first tuned circuit. To facilitate 
comparison, Fig. 7 was plotted for 
a typical pentode, the 6AK5 (R.,, = 
1900, G,, = 5000), and a triode, the 
ss (h,, = 430, Gi. = 30). 
shows the relation between F,:, and 
R, for the circuits under discussion 
and for each tube type where ap- 
plicable. 

It will be noted that the 6AK5 
pentode gives the poorest noise fig- 
ure, followed by the 6J6 cathode- 
coupled triode. The best noise figure 
as indicated by the third curve is 
provided by the 6J6 triode used 
in any one of the circuits included 
in the first class above. If R, can 
be made high enough, that is, if a 
high Q-tuned circuit can be used 
and if the input loading by the tube 
is small, the pentode is entirely 
satisfactory. These conditions are 
usually met at frequencies below 
15 MC or so. Referring to Fig. 7, 
the 1/2 6J6 grounded-cathode tri- 
ode is only about 1 DB better than 
the 6AK5 pentode when R, = 30,000 
ohms. This 1 DB would, to consider 
a practical application, increase the 
range of a radar set by only 6% or 
a communications circuit by 12% 
and is hardly worthwhile in view 
of the greater circuit complication 
necessary. At higher frequencies, 
however, when lower values of R; 
are obtained either as a result of 
unavoidable circuit losses or inten- 
tional broad banding, the triode 
comes into its own. Thus, when R;, 
= 1000 ohms, the difference men- 
tioned above increases to 4 DB, 
which is well worthwhile. 

The particular circuit used with 
the triode tube will depend upon 
the amount of circuit complication 
to be tolerated. The cathode-coupled 
amplifier is the easiest to use be- 
cause it is highly stable. An RF 
choke can be used as the coupling 
element between cathode and 
ground and at the higher frequen- 
cies it can be made to resonate In 
the middle of the range desired. 

The grounded-grid circuit is also 
stable if care is taken to secure 4 
good RF ground for the grid. It will 
be evident from the following, how- 
ever, that under some conditions 
the stage gain is so small that nols¢ 
(Continued on page 57) 
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WASHINGTON 
Hews Letter 


SRR EE ELE ETM MALES I ETI 
Latest Radio and Communications News Developments Summarized by Tele-Tech's Washington Bureau 


COY COUNTERS TV-SET OBSOLESCENCE—Sup- 
port of the vast preponderance of the technical thinking 
in the radio-television industry that the present video 
sets will not become obsolete for many years and that 
nobody buying a TV receiver today is a “fraud” victim 
because suitable, low-priced converters can be pro- 
vided, was given recently by FCC Chairman Wayne 
Coy, one of the ablest men ever to guide the helm of 
the Federal Communications Commission. Chairman 
Coy stated that he wished to assure present purchasers 
of television sets that, “wherever a television signal is 
available from a VHF transmitter, their set will render 
them fine service for many years and can be converted 
to render fine service for them if ultra-high frequencies 
are utilized for the present system”. 


FEARS UNFOUNDED-—Shortly after Chairman 
Coy’s statement, RCA Victor Executive Vice President 
J.G. Wilson stressed obsolescence fears are “unfounded” 
and “not based on scientific or economic facts”. In an- 
other quarter, the Radio Manufacturers Association has 
created a committee of leading industry executives to 
formulate a comprehensive public relations information 
program on accurate television data. Lifting of the 
television “freeze” by the FCC is anticipated by May 
or June and action on the more than 300 pending video 
station applications will constitute the piece de resist- 


ance and main task of the FCC during the summer 
months. 


RADIO PREPAREDNESS FOR NATIONAL DE- 
FENSE—Three leading authorities of the government— 
FCC Chairman Wayne Coy, Maj. Gen S. B. Akin, Chief 
Signal Officer; and Leighton H. Peebles, Assistant Di- 
rector of Production of the National Security Resources 
Board—and Brig. Gen David Sarnoff, RCA Board 
Chairman and retiring president of the Armed Forces 
Communications Association, all gave recent authorita- 
tive statements regarding the role of electronics, radio 
and television in the mobilization blueprint of the 
United States. Chairman Coy pointed out that standard 
broadcasting (AM) has more than doubled since World 
War II and television in the next six or seven years 
will have 800 to 1000 stations with 125 video transmitters 
in operation or under construction. 


TV AS WARTIME AID—Television, Mr. Coy be- 
lieves, possesses a “unique power” for instruction in 
Civilian defense and in rallying the home front, while 
Gen. Sarnoff brought out television’s importance in 
naval, army and air operations so that victory in any 
future war could go to the side that “sees farthest 
sooner”, emphasizing the roles of video and radar. Gen: 
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Akin depicted how integrated communications, wire and 
radio, combined in a single apparatus of smallest pos- 
sible size is being produced by US manufacturers. Mr. 
Peebles estimated that 20 percent of the cost of all mili- 
tary production will be devoted to electronics-radio 
equipments, but he also advocated strongly standardiza- 
tion to the fullest degree, a goal of Western Electric vice 
president Fred Lack, the new AFCA president, in the 
manufacturers’ planning. 


MOBILE RADIO GROWTH PAINTED BY CHAIR- 
MAN COY—Present 200,000 mobile radio units in 
vehicles and other portable stations, already authorized 
by the FCC, will grow to more than a half million 
(500,000 in 5 years)—this is the prediction of FCC 
Chairman Coy. Police blazed the trail since World War 
II with 4000 land stations and 50,000 mobile units com- 
pared to prewar 1600 land stations and 15,000 mobile 
units; 100 cities have radio systems for fire departments; 
railroads are using radio for main line operations and 
especially time-consuming job of switching yard freight 
classification; inter-city bus lines and trucklines moving 
rapidly towards coast-to-coast radiocommunications 
systems; 32,000 taxicabs are radio-equipped; power, gas 
and water utilities, including REA cooperatives, now 
operate more than 26,000 radio-equipped trucks; and 
petroleum industry employs walkie-talkies, radio- 
equipped trucks and even radio-equipped airplanes to 
patrol pipelines and to maintain communications 
with oil and gas drilling crews in deserts, mountains and 
even in Gulf of Mexico and off-shore California waters. 


WAR ASSETS ADMINISTRATION ENDS ELEC- 
TRONIC-RADIO DISPOSAL—The War Assets Admin- 
istration has now gone out of business in the disposal of 
the armed services’ surplus of electronics and radio 
equipment in this country, except for the paper work 
of processing the documents, completion of the final 
audit reports covering the agents’ and distributors’ 
activities and settlement of all agency contracts. Out 
of the total surplus electronics-radio acquisitions by 
the WAA of $816,307,000 at-original cost, the War Assets 
Administration made outright sales of equipment and 
parts valued originally at $584,310,000 through its agents 
and distributors and only received $63,672,000 cash pay- 
ment. Approximately $300 million worth of the surplus 
was distributed by the WAA to state governments, 
counties, cities, universities and schools without charge, 
or was scrapped as obsolete. 


National Press Building 
Washington, D. C. 


ROLAND C. DAVIES 
Washington Editor 
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Bell TV Network Program 


In 1949 the Bell System will double 
the number of miles of television net- 
work channels now available and will 
bring its network service to thirteen 
additional cities, according to the Long 
Lines Department of the American 
Telephone & Telegraph Company. By 
the end of this year there will be some 
8,200 miles of television channels in 
operation, spread over a Bell System 
inter-city network which will then 
extend 2,850 miles and link 27 cities. 

By summer, under present plans, the 
fourteen cities already on the Bell 
System’s television network will be 
joined by Providence, R. I., and Wil- 
mington, Del. By Fall it is expected 
that the following cities will be linked: 
Lancaster and Erie, Pa., and Roches- 
ter, N. Y., and Dayton, Columbus, and 
Cincinnati, Ohio. Toward the end of 
the year, it is planned to equip the 
existing coaxial route between New 
York City and Albany, N. Y. for tele- 
vision transmission and to extend it, 
by. radio relay, to Syracuse, which 
would permit Bell System service to 
Schenectady, Utica and Rome as well. 


Citizens Radio Rules Adopted 
Rules for the licensing of Citizens 
Radio Service Stations on a regular 
basis have been adopted as final by the 
ioe and will become effective June 1, 
The prelude to the Citizens Radio 


ELECTRONTYPE DESIGNER 


J. T. McNaney, inventor of the Charactron, 
is shown examining one of the experimental 
tubes. The tube is the chief component of 
Electrontype, a new method of high speed 
communication (see TELE-TECH, March, ‘49, 
p. 47). Inset is closeup view of Charactron 
used for numerical displays. McNaney con- 
ducted experiments at the Consolidated 
Vultee Aircraft Corp., San Diego, Calif. 
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Service dates from May 1945, when the 
Commission’s allocations report estab- 
lished a band for the operation of “citi- 
zens stations.” In accordance with this 
allocation, technical regulations for 
citizens stations came into effect De- 
cember 1, 1947, and were designated as 
Part 19 of the Commission’s rules. To 
supplement these technical require- 
ments, proposed regulations dealing 
with the licensing and administration 
of citizens stations were issued by the 
Commission August 12, 1948 as pro- 
posed rules. In finalizing these pro- 
cedural requirements, the Commission 
is recognizing Citizens Radio as a full- 
fledged service. 

Generally, any citizen of the United 
States who is 18 years of age or older 
will be eligible for a station license. 
Licenses will be valid for a period of 5 
years and the station license is normal- 
ly the only authorization that will be 
required for operation of a citizens 
station. 


Hedges Succeeds Kobak to 
Head Radio Pioneers 


William S. Hedges, vice-president in 
charge of planning and development 
of National Broadcasting Co., has been 
elected president of the Radio Pioneers 
Club, New York City, succeeding Ed- 
gar Kobak, president of the Mutual 
Broadcasting System. 

Other officers named are Frank E. 
Mullen, president of Good Will Sta- 
tions, Inc., Detroit, first vice-presi- 
dent; Arthur Church, president of 
KMBC, Kansas City, Mo., second vice- 
president; Paul W. Morency, general 
manager of WTIC, Hartford, Conn., 
vice-president and secretary; Orestes 
H. Caldwell, editor of Tele-Tech, vice- 
president and treasurer; Edgar Bill, 
president of WMBD, Peoria, vice-presi- 
dent, and J. R. Poppele, vice-president 
of WOR, vice-president. 


TBA Names New Committees 


Keeping pace with the immense 
growth of the television industry dur- 
ing the past year, the Television 
Broadcasters Association, Inc., 500 
Fifth Ave., New York, N. Y., has em- 
barked on a program of expanded ac- 
tivity, which, it is expected, will in- 
crease the services and staff on a 
considerable basis before the end of 
1949. 

Committee chairmen named by J. R. 
Poppele, president, for 1949 include: 
F. J. Bingley, engineering; Lawrence 
W. Lowman, program; G. Emerson 
Markham, commercial operations; Dr. 
Allen B. Du Mont, membership; O. B. 
Hanson, television station operations 
and standards; Mr. Lowman, finance; 
Paul Raibourn, publicity and promo- 
tion; Dean Kenneth Bartlett of Syra- 
cuse University, educational commit- 
tee and Ernest A. Marx, chairman of 
the affiliates division. 


A helium-filled balloon carrying a pulse 
transmitter and antenna is raised by RCA 
engineers who are studying TV transmission 
characteristics of site in the Philadelphia 


area. Receiving unit is mounted in a 
truck and is powered by a motor generator 


Coming Events 


May 2-4—International Scientific Ra- 
dio Union and IRE, Joint Meeting, 
East Bldg. Lecture Room, National 
Bureau of Standards, Washington, 
Dee. 

May 5-7—Acoustical Society of Amer- 
ica, 20th Anniversary Meeting, Hotel 
Statler, New York City. 

May 16-19— RMA and Radio Parts 
Show, Hotel Stevens, Chicago, II. 
RMA 25th Anniversary. 

May 26-27—Society of the Plastics In- 
dustry, Annual Meeting, Edgewater 
Beach Hotel, Chicago. 

June 3-4—IRE, Dayton Section, Con- 
ference on Airborne Electronics, 
Biltmore Hotel, Dayton, Ohio. 

June 20 - 25 — American Institute of 
Electrical Engineers, Summer Gen- 
eral Meeting, Swampscott, Mass. 

August 23-26—American Institute of 
Electrical Engineers, Pacific General 
Meeting, Fairmont Hotel, San Fran- 
cisco. 

August 29 - September 1.— Associated 
Police Communication ‘Officers, Na- 
tional Conference, Hotel New York- 
er, New York City. 

September 26-28—Natioral Electronics 
Conference, Edgewater Beach Hotel, 
Chicago. 
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EAR IS OUR CUSTOM 


What happens when 
your ear when sound waves come in from a telephone 
conversation ? 


you hear? What happens inside 


Bell Telephone Laboratories scientists have developed 
special apparatus to help answer these questions, for the 
telephone system is designed to meet the ear’s requirements 
for good listening. 


In the test pictured above, the young lady sits before 
loudspeakers in a soundproofed room with a small hollow 
tube, reaching just inside the ear canal. Sounds differing 
slightly in frequency and intensity come from a loud- 
speaker. The subject seeks to tell one from another, record- 
ing her judgment electrically by pressing a switch. 
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Meanwhile, the same sound waves pass down the hollow 
tube to a condenser microphone, and a record is made of 
the exact sound intensities she identified. Results help 
reveal the sound levels you can hear clearly and without 
strain—the sounds your telephone must be designed to carry. 


Scientists at Bell Telephone Laboratories make hun- 
dreds of tests in this manner. It’s just one part of the work 
which goes on year after year at the Laboratories to help 
keep Bell System telephone service the finest on earth. 


BELL TELEPHONE LABORATORIES 


Exploring and inventing, devising and perfecting, for con- 
tinued improvements and economies in telephone service. 


New Lab & Test Equipment 


Voltage Regulator 


A. rated output of 0 to 250 VA is supplied 
by the new Stabiline voltage regulator, a unit 
which is completely electronic. Catalogued as 
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the I1E51002, the regulator measures approxi- 
mately 11% x 11% x 10%-in. and is fitted 
with carrying handles. It is rated at 95 to 
135 volt input and its output is adjustable be- 
tween 110 and 120 volts. The load power factor 
range is 0.5 lagging to 0.9 leading; waveform 
distortion is claimed never to exceed 3%.— 
Superior Electric Co., Bristol, Conn. 


Regulated Power Supply 

Designed for use in laboratories, broadcast 
istations or other applications requiring a 
closely regulated source of ripple-free DC, 


E-48 regulated power supply may be 


model 
mounted in a standard relay rack or installed 


in a cabinet for bench applications. Ripple 
is less than .05 volts peak to peak with an 
input between 105 and 125. volts, 60 cycle, 
7150 watts. There is less than a .15% varia- 
tion in output from no load to full load.— 
Chatham Electronics Corp., 475 Washington 
St., Newark, N. J. 


Field Strength Meter 


Measurement of actual picture signal 
strength is one of the operations performed by 
model FSM-1 field strength meter, a compact 


instrument de- 


service 
signed to facilitate and improve television in- 
stallations. It also measures losses or gain of 
various antenna and lead-in combinations and 


‘ 
portable’ television 


is useful for checking receiver re-radiation. 
Model FSM-1 consists of a compact high-gain 
receiver with a calibrated meter to indicate 
signal level; each unit is individually cali- 
brated. Power supply for operation from 120 
volts, 60 cycles is self contained.—Transvision, 
Inec., New Rochelle, N. Y. 
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Slide-Wire Resistdnce Boxes 


A useful substitute for more _ elaborate 
and expensive instruments, the 110 slide-wire 
resistance boxes are a practical combination 


of accuracy, wide resistance range and siZe. 
Components are one precision non-inductive 
decade resistor unit and one continuously ad- 
justable slide-wire resistor, the range of which 
provides continuous adjustment of resistance 
between the steps of the resistor. The fine- 
ness of adjustment made possible through the 
use of the slide-wire resistor is obtainable 
only with the more elaborate 4-dial deca:le 
resistance boxes, and the direct reading re- 
sistance range is useful over a ratio of 1,000 
to 1.—Technology Instrument Corp., 1058 Main 
St., Waltham 54, Mass. 


TV Signal Generator 


Model TVG-1 signal generator is a complete 
self-contained test -instrument that requires 
only the addition of a cathode ray oscillo- 


graph for visual alignment of television or 
FM radios. It provides a complete range of 
frequencies for the alignment of RF, oscilla- 
tor, IF and trap circuits. Sweep frequencies 
are from 2 to 216 MC in 3 convenient ranges, 
all on fundamentals. Sweep width is adjust- 
able from 100 KC to 12 MC bandwidth, ample 
width for the alignment of badly detuned 
circuits.—Jackson Electrical Instrument Co., 
18 South Patterson Blvd., Dayton 1, Ohio. 


Logarithmic Attenuator 


The Kay-Lab Logaten is a wide range loga- 
rithmic attenuator whose output is propor- 
tional to the logarithm of its input for a 
range of 50 DB. Frequency response is flat 
from DC to 500 KC and only minor errors 
are found up to several MC. When a Logaten 
is plugged into a vacuum-tube voltmeter, os- 
cilloscope or recorder, these devices read line- 
arly in DB. It is adaptable to many applica- 
tions involving electronic computers through 
the principle of multiplications and division 
by logarithms. It is also applicable where 
data having a great dynamic range must be 
recorded on a single sensitivity range of an 
instrument. Essentially, the Logaten is a net- 
work of non-linear circuit elements adjusted 
to give an output voltage which is accurately 
proportional to the logarithm of input volt- 
age. Both input and output impedances are 
10,000 ohms.—Kalbfell Laboratories, Inc., 1076 
Morena Blvd., San Diego 10, Calif. 


Microwave Power Meter 
Designed to automatically indicate powar 

developed in a standard barreter, the -hp- 

430A microwave power meter is self-balancing 


Be: 
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and may be used over any frequency, depend- 
ing on the associated barreter and mount, 
Power level is read directly on a 4-in. square 
meter face. No calculation or knob twisting 
is necessary once range selection and Zero 
sets are made. The indicating meter is cali- 
brated in DBM in addition to the linear milli- 


watt calibration.—Hewlett-Packard Co., 395 
Page Mill Rd., Palo Alto, Calif. 
RF Power and SWR Meter 

No correction factor over the entire fre- 


. quency range of 50 to 500 MC is required for 


a new series of wide frequency range instrn- 


ments for measuring RF power and standing 
wave ratio on 51.5 ohm coaxial transmission 
line. A single meter reads incident power, re- 
flected power, net power to load, and SWR 
of the load. Known as the MM400 series 
Micromatch, these units may be used with 
15 or % in. air line, and with RG-17/U and 
RG-8/U coaxial cable. Full scale power ranges 
of 400, 1200, and 4000 watts are available.— 
M. C. Jones Electronics Co., 96 N. Main St., 
Bristol, Conn. 


Microwave Dielectrometer 
Dielectric constant and loss of a wide va- 

riety of materials at nominal frequencies of 

1000, 3000, and 9000 MC can now be measur2d 


by a recently-developed microwave dielectro- 
meter. The instrument consists of a slotted 
wave guide, precision traveling probe, modu- 
lated klystron oscillators, probe output am- 
plifier, and associated power supplies. The 
sample to be\ measured is inserted ahead of 
a short-circuiting plug and the effect of this 
arrangement on the standing-wave pattern In 
the guide provides data for calculating the 
dielectric constant and loss of the material.— 
Central Research Laboratories, Ine., Red 
Wing, Minn. 


TELE-TECH * May, 1949 


Q: Can a reasonable gat 
* installed on 4 wire os 
operating without wv 


- 


CARRIER 
cincult onxor 


-— 
ed 
— 
—— 
_— 


=_ 
cna = ONE REPEATER 


-_-— 


- P| 
anna aun yoICE-FREQUENCT Teel 


By limiting the band of frequencies to be passed and amplified, 
the No. 204-2 Filter allows maintaining a high degreé of balance 
with a relatively simple network. It thus permits maximum re- 
peater gain on circuits upon which a carrier system is superim- 
posed and on heavily-loaded cable lines. The No. 204-2 Filter 
also produces a quiet circuit. Its use greatly attenuates any noise 
voltages outside of the pass-band, eliminates carrier leak and 
cross-talk and 60-cy. hum induced by adjacent power lines. 


Stable balance is easily obtained with maximum ease in the 
Kellogg Repeater with continuously variable potentiometers and 
a series of small capacity steps. An ordinary screwdriver quickly 
makes all adjustments, with no need for strapping. Gain adjust- 
ments are accurately calibrated in 1-db steps so gain is always 
known without necessity for measurement. 


SEND FOR OUR REPEATER BOOKLET TODAY! 


Kewoce SWITCHBOARD AND suppLy company | 
Established 1897 | 
ll ieee REPEATER ni 
6650 SOUTH CICERO AVENUE « CHICAGO J 
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] Kellogg Switchboard and Supply Company 
| 6650 So. Cicero Avenue 


e repeater 


d from a telephon sysem iS 


i network? 
special balance : 
if a Kellogg Voice Frequest! 
od js used. 

® Telephone Repeater tes andar 
Kelloggs tyance network will com 
presi for the low-pass 

in the carrier terminal. 
This is possible becas oa 


ne og Filter Unit, which com 
0. 


sists of two on cut-off, i d-pass 
-2 

walled, 300 

filiers. 


\ 


\ 


“Unit” construction facilitates adaptation 
to various circuit reqiurements, while a 
variety of line units may be obtained for 
different circuit or signalling functions. 
Kellogg Repeaters are available for opera- 
tion from 24V or 48V battery or from a 
105-125V 60-cy. AC power source. 


Chicago 38, Illinois 


Please send Repeater Booklet to: 


NAME 


ADDRESS 


si einen clade 


CITY. STATE 


Se 
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TV & Communication Components 


Ion Trap 


A new double magnet ion trap (model 7078) 
will compensate for shadowing on all sizes 
of television picture tubes having magnetic 


deflection. Its field can be rotated 60° in either 
direction. The length of the trap, which can 
be furnished in any field strength up to 70 
gausses, it not over 1 1/16 in.—Heppner Mfg. 
Co., 4808 N. Drake Ave., Chicago 25, Ill. 


TV Projection Reel 


Housed in a 6 x 7-in. metal container with 
window front, a new TV projection reel per- 
mits the continuous projection of any 16-mm. 
film from 3 to 150 ft. long when spliced into 


a continuous loop. In television, this unit 
serves as a vehicle for convenient and rapid 
handling of short commercials, engineering 
test films, program insert shots, and titles 
with moving backgrounds. There is no re- 
winding. The whole unit can be mounted on 
the television projector so that it folds back 
out of the way when not in use.—Television 
Associates, Inc., 225 N. Michigan Ave., Chicago 
I 


Microphone 


Uniformity of response over the entire spec- 
trum is achieved by the 21B Altec micro- 
phone, a new component unprecedently small 


in size and weighing less than % ounce. The 
only moving element in the microphone is an 
extremely small diaphragm no larger than 
the human eardrum, yet the sound output 
from this tiny apparatus is somewhat greater 
than from conventional large microphones. 
Even though the microphone is omnidirec- 
tional and “blast proof’’, more net acoustic 
gain before encountering feedback is claimed. 
—Altec Lansing Corp., 161 Sixth Ave., New 
York 13, N. Y. 
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Microwave Equipment 


Wide-band microwave equipment, model 
RTR-1A, was developed specifically for use 
in television stations. The system is comprised 


Bern Os 2 3 pee | 


of a transmitter (illustr.), receiver, 2 dipole 
antennas with parabolic reflectors and RG17U 
coax antenna lines. The equipment includes 
a directly frequency-modulated CW cavity 
magnetron oscillator, a wide-band video am- 
plifier and modulator, and associated regulated 
power supply.—Raytheon Mfg. Co., Waltham 
54, Mass. 


TV Stabilizing Amplifier 

A stabilizing amplifier (Type TV-16-A) for 
amplifying and improving television picture 
signals has been designed for use in studios 


and at transmitters as a picture line ampli- 
fier, or as an amplifiet “for remote line and 
radio relay links. It will remove low-fre- 
quency interference from the signal, stretch 
and clip supersyne, and restore DC to im- 
prove low-frequency response. A _ signal as 
small as 0.2 volt, peak to peak, can be raised 
to a standard picture line signal of 2 volts. 
The unit is mounted on an aluminum relay 
rack chassis, 7-in. wide, which fits into a 
standard 19-in. relay rack.—General Electric 
Co., Syracuse, N. Y. 


Mobile Radio 


Operation of two-way radio in channels be- 
tween stations now on the air without ‘“‘spill- 
over” into the adjacent channels is made 


possible by the highly selective circuits which 
are part of the new RCA Carfone. The com- 
plete transmitter-receiver is contained in a 
single metal-shielded unit only slightly larger 
than a shoebox. Frequency range is between 
152 and 174 MC. An automatic modula- 
tion control circuit locks the voice input level 
at a constant amplitude.—RCA Victor Div., 
Radio Corporation of America, Camden, N. J. 


Portable 2-Way Radio 


Embodying a complete crystal-controlleq 


FM transmitter and superheterodyne receiver 
the ‘“Handie- 


in a single compact housing, 


j 
i 
{ 
d 


Talkie’ is precision engineered to give de- 
pendable 2-way communications from 1 to 1% 
miles between units to ranges in excess of 60 
miles when used in aircraft. Less than 1 uvolt 
at the receiver will produce 0 DB noise quiet- 
ing. Audio output of the 11-tube receiver is 
4 milliwatts, RF power output from the §8- 
tube transmitter is 500 milliwatts. The power 
supply consists of 3 miniature 67%4-volt bat- 
teries and 4 to 6 standard type D flashlight 
cells.—Motorola, Ine., 4545 Augusta Blvd., 
Chicago 51, Tl. 


FM Relay Link 


A new FM relay unit has been developed 
for use in the 920 to 960 MC band. It has 
been designated model 707 and is suitable for 
a single FM program channel or for multiple 
voice frequencies up to 5 channels when 
hooked up to supplementary terminal equip- 
ment. The unit contains a 5 watt transmitter 
with the Serrasoid modulator, a crystal-con- 
trolled receiver, and parabolic type _ trans- 
mitting and receiving antennas. All tubes and 
circuits are readily accessible from the front 
and the rear of standard type relay cabinets. 
—Radio Engineering Laboratories, Inc., 35-54 
36th St., Long Island City, N. Y. 


FM Antenna 


A power gain of 1.6 and a power handling 
capacity of 10 KW are featured characteris- 
tics of the Multi-V FM broadcast antenna, a 


two bay component which may be top or side 
mounted. The non-symmetrical arrangement 
of the radiators and its light weight (70 
pounds) make the side model ideal for mount- 
ing on existing towers which are incapable 
of supporting heavy top mounted arrays. In 
addition, the top mounted version (illustr.), 
with its 20 ft. mounting mast, may be readily 
adapted to mounting on rooftops of down- 
town office buildings. Bach element is essen- 
tially an unbalanced folded dipole formed i= 
the shape of a V. This configuration results 
in an omnidirectional horizontal pattern. Ele- 
ments are fed in phase by a single transmis- 
sion line through a full wave phasing length, 
and are matched to the feed line by means 
of a quarter’ wave matching section. Voltage 
standing wave ratio varies from’ a maximum 
of 1.4 at 88 MC to less than 1.2 from 93 t0 
108 MC.—Andrew Corp., 363 East 75th St. 
Chicago 19, Ill. 
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— Developed by MACHLETT 


M1566 


..21VeS demonstrably 
superior performance 
in 889RA sockets 


Government, communications, and industrial users 
of “889RA-type” tubes are now rapidly switching to 
the Machlett-developed 5667*. 

If you are not already familiar with the unique qual- 
ities of this new tube, here is an opportunity to learn 
exactly why and how the ML-5667 (completely inter- 
changeable with the 889RA ) is convincingly supe- 
rior by any standard of comparison. 


GET ALL THE FACTS ABOUT THESE FEATURES: 


Special anode construction and processing. 


Completely new and ruggedized structure. Use of the ML-5666 to replace 889A, 
carries the added advantage of the 
Machlett automatic-seal water jacket. 


High R.F. conducting kovar seals. 
Cleaner internal parts and surfaces. 
Machlett high-voltage exhaust. a eae en is 


Machlett Laboratories, Inc., Springdale, Conn. 


New filament design. 
Please send me “The ML-5667 Story” comparing the 


electrical and mechanical characteristics of the ML-5667 
and the 889RA. 


* Adopted by Military Services, U. S. Government 
Agencies, and other large users as the standard 
replacement for 889RA, the 5667 is now their pre- 


ferred tube type for 889RA sockets. Name 
Use this coupon to send for 
your copy of “The ML-5667 Conmpany 
Story.” Mail directly to Mach- 
lett or your nearest Graybar Address 
office. 
City _ State 


mxACHLETD 50 YEARS OF ELECTRON TUBE EXPERIENCE 
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New Parts for Design Engineers 


Dual Variable Resistor 


Two quiet, compact controls are combined 
on concentric shafts in the Midgetrol Dual, 
a new dual variable resistor for television and 


other applications. Its 15/16 in. diameter 
makes it possible to move several key tele- 
vision adjustments from the rear of the chas- 
sis to the front. Four Midgetrol Duals can do 
the work of eight single controls now required 
to make adjustments on the average television 
receiver. The new units are fully insulated 
for high voltage; have special low-drift re- 
sistance element to meet temperature-humid- 
ity drift problem; and incorporate two-point 
shaft suspension which permits use of shorter 
bushing, provides more _ stable resistance 
values, less danger of damage in assembly, 
and longer life.—P. R. Mallory & Co., 3029 E. 
Washington St., Indianapolis 6, Ind. 


RF Plug 


A new inexpensive plug is being manufac- 
tured for applications where 300 ohm poly- 


ethylene ribbon type RF transmission line is 
used. Designated No. 37412, it fits into the 
standard Millen No. 33102 (crystal) socket 
with a pin spacing of % in. and a diameter 
of .095 in.—James Millen Mfg. Co., 150 Ex- 
change St., Malden 48, Mass. 


Television Transformers 


A complete line of television transformers 
designed to fit the circuits of leading TV re- 
ceiver manufacturers are now available. In- 


cluded in the line are television power trans- 
formers, vertical blocking oscillator trans- 
formers, vertical scanning output transform- 
ers, and a horizontal scanning output trans- 
former. Manufacturer will supply upon re- 
quest a complete listing of transformers with 
descriptions, dimensions and replacement 
guide.—Chicago Transformer Div., Essex Wire 
Corp., 3501 Addison St., Chicago 18, Ill. 


Multichannel Switch 


A new multichannel switch has been devel- 
oped with a synchronous motor which assures 
constant sampling rates and allows the con- 


BS ene e sett . 


stant use of an AC line voltage source whose 
frequency is automatically synchronized with 
the sampling operation. The 4-pole model 
(illustr.) is 2 x 3 x 4 in. and has 30 contacts 
per pole. The wiper is of the shorting type 
for flexibility. Standard models have sampling 
rates of 720, 360, 240, or 90 RPM. These units 
facilitate investigation of a large number of 
separate quantities or of a single quantity 
under a number of different conditions. In 
addition to telemetering applications, they 
may be used for display of characteristic 
curves and multichannel voltage comparison. 
—The Applied Science Corp. of Princeton, 
P. O. Box 44, Princeton, N. J 


Miniature Capacitors 
Featuring small size 
the new Discap by-pass 
available to TV and FM 


and low inductance, 
condensers are now 
manufacturers who 


find it desirable to eliminate the bulk factor 
of tubular and larger disc types. The 1000 pwuf 
Discap, measuring only %-in. in diameter is 
rated at 400 volts and tested at 1000 volts. The 
5000 uuf Discap, measuring only % in. in 
diameter, carries a service rating of 600 volts 
and passes a 1200 volt test. An exclusive im- 
pregnation process does away with leakage 
problems.—Radio Materials Corp., 1708 Bel- 
mont Ave., Chicago 13, Ill. 


Projection TV Lens 


A corrective lens for use with the 5TP4 pro- 
jection tube is incorporated in the barrel of 
the new F 1.9 projection television lens, cap- 


able of projecting picture sizes from several 
inches to 7 x 9 ft. The corrective lens can 
easily be removed for use with flat-face type 
tubes. Entire assembly is 7 in. long; dia- 
meter is 4% in.—Spellman Television Co., Inc., 
130 West 24th St., New York 11, N. Y. 


Ceramic Coil Form 


A miniature ceramic coil form with adjust- 
able powdered iron slug has heen developed 
for sub-miniature component applications ip 


compact equipment. The coil form stands legs 
than %-in. high when mounted; form diam- 
eter is 3/16 in. Terminals are ring type (ad- 
justable), and the form can accommodate 
solenoid or pie type windings. The ceramic 
body is grade L-5 (JAN-I-10), silicone im- 
pregnated. Depending on the type of winding 
used, inductance changes of approximately 
2:1 can be expected.—Cambridge Thermionic 
Corp., 445 Concord Ave., Cambridge 38, Mass, 


Impedance Matching Links 


Matching of standard tank coils to a wide 
variety of impedances is now possible with 
B & W plug-in links, available in 3, 6, and 


10 turns. On present swinging link as- 
semblies, it is only necessary to replace the 
swinging link arm with a new one, into which 
the link coils are plugged. This is ac: 
complished easily by removing the pin that 
forms the arm hinge and inserting the new 
arm.—Barker & Williamson, Inc., 237 Fair- 
field Ave., Upper Darby, Pa. 


RF Inductors 


Available in 10, 20 and 30 ampere 
a new line of heavy duty RF 
been designed for broadcast 


ratings, 
inductors have 
transmitters 


phasing and tuning equipment, RF heatiné 
equipment and heavy current filter circuits 
These inductors are variable by means @ 
tapping clips which may be either of the 
shorting ‘or non-shorting type. Nominal int 
ductances of 19, 38, and 65 microhenries al 
available in 10 ampere inductors; 20 amper 
inductors are rated at 36, 53, and 76 micro 
henries, while the 30 ampere series are rated 
at 35, 49 and 71 microhenries.—Andrew Corp» 
363 East 75th St., Chicago 19, Ill. 
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IN A RADIO SET 


Cbd Youd’ ° 


Sylvania’s four tiny new 
tubes hold the answer 


The miniature radio set shown here is an 
example of what can be done through the use 
of Sylvania’s new subminiature tubes. 


These specially designed and engineered 
T-3 subminiatures are battery-type receiving 
tubes perfect for very small radios or 
amplifiers. Short tube leads provided in 
conventional pin arrangement permit these 
tubes to be plugged into appropriate sub- 
miniature sockets. They can be operated 
over a wide range of battery voltages. Low 
current requirements result in battery 
econemy 


Send for complete ratings and characteristics. 
Sylvania Electric Products Inc., Advertising 


Dept., R-1205, 500 Fifth Ave., New York 18, N.Y. 


Type 176 Type 1E8 Type 1AC5 
(diode (converter) (output 
pentode) pentode) 


Type 1AD5 
(RF pentode) 


? Four new Syl- 


vania subminia- 
tures shown in 
place in tiny ra- 
dio set. Note size 
in relation to 


pencil. 


SYLVANIAVELECTRIC 


RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES, SIGN TUBING; LIGHT BULBS; PHOTOLAMPS 
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New Headset from TELEX... 


NO PRESSURE 
ON THE CARS 


Here’s a really new headset: TELEX TWINSET! Sweaty, tiresome 
“ear-cups” are gone forever! Signal may be piped directly into 
the ear so that nothing touches the ear at all! Matched in-phase 
magnetic receivers banish listening fatigue—listen for hours 

in complete comfort with this high-fidelity, 1.6 ounce headset. 


An all purpose headset, the unique TELEX TWINSET, is de- 

signed for your hearing comfort and exacting headset demands. 
Obtainable from your favorite parts jobber, or, write Dept. 10, 
Telex Inc., Telex Park, Minneapolis, Minnesota. 


SPECIFICATIONS: 


Sensitivity—101 decibels above 
.000204 dynes per sq. cm. for 10 
microwatts input band of Z-Nickel steel wire en- 
Impedances—1000 ohms and 64 cased in plastic. Single 5-foot 
ohms cord plugs into either receiver. 
Construction—Weight: 1.6 oz. Sealed, rustproof diaphragms. 


Tenite plastic and bright 
nickel construction, with head- 


Special Cord with built in miniature Volume Contr I also available 


*TRADEMARK 


inG AT ITs 
wens ees, 


TELEX 


ELECTRO-ACOUSTIC DIVISION 


TELEX PARK 
Minneapolis, Minn 


TELEX, Telex Park, Minneapolis, Minnesota 
Manufacturers of Telex Monoset* e¢ Telex Pillow Speaker @ Telex Precision Hearing Aids 
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LETTERS .. . 


Electrets 


Editors, Tele-Tech: 


Since electret research opens rela- 
tively new scientific problems, the 
undersigned as author of the electret 
article appearing on page 36 of the 
March, 1949, issue of Tele-Tech, be- 
lieves the following facts should be 
emphasized. 

As stated in Footnote 4, the numeri- 
cal data in the article are experi- 
mental. Since electrets are in a de- 
velopmental stage these data should 
not be considered as optimum design 
figures. 

The U. S. Patents mentioned in 
Footnote 3 of the article illustrate the 
scope of the electret microphone prob- 
lem, but the patents are not neces- 
sarily valid. 

Confusion in reading the article 
will be avoided if the caption of Fig. 
3 is changed to: “Equipment ar- 
ranged as a capacitor. Work done 
against electret surfaces induces 
charges on condenser plates.” 


32 S. Munn Ave. E. D. Padgett 
East Orange, N. J. 


TV Camera Errata 


Editors, Tele-Tech: 


It might be well to publish the fol- 
lowing corrections to the diagrams in 
the article “New Design for Medium 
Definition TV Camera System” which 
appeared in September, 1948 Tele- 
Tech. 

In Figure 3: 

1, Connect 6SL7 pulse amplifier plates to +225 
v. through 0.25 megohm. 

2. First video peaking coil should be in micro- 
henries. 

3. Coupling Condenser to 6SJ7 plate is 0.01 mfd. 
In Figure 5: 

4. The common B+ connection should be made 


to +225 v. 
J.B. Sherman, 


Cooper Union 
New York City Associate Professor 


Black Phosphors for TV Screens? 


| Editors, Tele-Tech: 


Your recent editorial comment “Are 
Screens too Bright” prompts us to toss 
in an observation of our own. 

Early last year we had a patent 
search made of the state of the art 
with respect to the use of black or 
dark phosphors for use in cathode- 
ray-tube screens, and obtained infor- 
mation to the effect that two apparent- 
ly valid schemes had patent coverage 
relating to the subject. One of these 
was of German origin, and the other 
by DuMont. 

You may wish to ponder upon the 
significance of this idea, inasmuch as 
the development of a dark screen ma- 
terial should greatly eliminate the 
need for the gadgets currently offered 
for correction of CRT inherent faults. 

There seems to be little reason why 
intensive research to produce such a 
phosphor might not be highly produc- 
tive. An inert dye or other material 
might well ‘be developed which would 
not interfere with the fluorescent 
properties of the phosphor appre- 
ciably, and yet give to the TV screen 

(Continued on page 54) 


TELE-TECH * May, 1949 


= 


t Another Du Mont "First'’—the new 
Du Mont Type 5XP-! A multiple-intensi- 
fier design, it features deflection sensi- 
tivity never before achieved by a 
cathode-ray tube in either the low- or 
high-voltage category. Specifically: 


At Ex2 of 2000 volts and Ex3 of 4000 
volis, only 24 to 36 d-c volts/in. of de- 
flection are required! This is approxi- 
mately three times the sensitivity of a 
low-voltage tube such as Type SLP-A. 
This superlative performance of the 
vertical plate system is due to the de- 
sign of the plates and toa slight increase 
in overall tube length—only 7%" longer 
than Type SLP-A. 


Also featured are the high ratios of Ex; 
to E.2 voltages—up to 10:1, and high 


For wide-band oscillographs 
requiring extremely high writing 
rates and high vertical-deflection 


sensitivity. Electrostatic deflection and focus. 


overall accelerating potential — up to 
25,500 d-c volts. 


Because the usable vertical deflection 
is a function of the ratio Ey3/Et2, the 
full-screen deflection available at ratio 
1:1 is reduced to 2.5” at 2:1, 1.75” at 5:1, 


Capacitance from D3 to Dy held to 1.7 ppf by 
virtue of this new deflection-plate design, de- 
spite longer length and closer spacing required 
for high sensitivity. 


soasnstnasannisiial 


and 1.25" at 10:1 ratios, respectively. 


Another feature is the shielding be- 
tween deflection plates D;-D2 and D3-Da 
to prevent interaction between plate 
pairs. And for general shielding of the 
tube, Du Mont mu-metal shield Type 
2502 is available. 


A choice of phosphors is available, such 
as the P1, P2, P4, P5, P7 and P1l.screens. 
The flat face makes for ease of visual 
measurement and photography. 


As with all Du Mont tubes, Type 5XP- 
is available as a separate unit or in com- 
bination with a Du Mont oscillograph. 
Several Du Mont oscillographs already 
in use, notably Types 280, 256-D, 250-H 
and 248-A, are readily adaptable to this 

latest tube. 


* Write for detailed literature on the Type 5XP- tube and how it can be used in your Du Mont oscillograph. 


@aLLEN B. DU MONT LABORATORIES, INC. 
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(Continued from page 52) 

e as well as other CR tubes a dark back- 
; a ground in the absence of electron il- 

5 y e) U ed r e e r lumination. The increase in contrast 

in daylight or other room light would 


be great enough to offset a reasonable 
decrease in phosphor efficiency. The 
GooeD Ine ATi ec main objective of course would be to 
produce a CRT with a completely dark 
Orn face in the absence of electron bom- 
fase %; bardment, thus reducing halation 
from interface reflection and the re- 
flection from ambient light. 
Tulsa, Okla. 
Radio Station KVOO 
L. W. Stinson, Engineer 


Safety Council Films 


A new series of six sound slide films, 
entitled “Human Factors in Safety,” 
has been released by the National 
Safety Council, 20 N. Wacker Drive, 
Chicago 6, to aid management’s fore- 
man training program. The 35 mm., 
33-1/3 rpm films comprise a_ visual 
training course for foremen that deals 
with production and job attitudes, as 
well as safety. 

Cartoon technique is used in two 
of the films, and action shots of work- 
ers on the job add realism to the plant 
scenes. Narration is by professional 
radio announcers. 

The six films are entitled, “The 


Secret of Supervision,’ “Teaching 
Safety jon the Job,” “People Are All 
. . and we're referring to electrical prod- Alike, Everybody’s _ Different, 


“Teamwork for Safety” and “Safety 


. . ; 7 ” 
ucts, of course — you are certainly in the Case Histories. 


majority among thoughtful purchasing 


ae naNgee Barium Titanates 

agents and specification writers. Yes — (Cacia Seats gtine 205 
most men whose job is to buy products for pressure gage. The most commonly 
F F . ls i sabi used piezoelectric materials in this 
a : Y service are polycrystalline barium 
specify MACALLEN MICA — not just it CAN be done... titanate, quartz (X cut), rochelle 
. ‘ LLEN salt (45°X and 45°Y cuts), ADP 
plain mica. They know that MACA Shits Wie apie vibes (i5*S chs she teal Uh oath 
means dependability, uniformity, and as- specifications to forms Their unidirectional compressional 
that their products will not fail ou know about. Spec- characteristics and also their 
ee P Y ‘ Z sources have been listed in Fig. 23. 
to perform as designed, so far as ify the shape, thick- When such a mechanical-to-elec- 
insulati eis labial “The ness and size that will trical transducer is utilized, it may 
eee Seeny: : do the job — MAC- be represented in simplest form by 
MACALLEN MICA habit grows on many ALLEN will probably a current generator feeding into a 
§ h w bia because of common- h te ean teaiebibins parallel combination of transducer 
sis eget le tt mirc ig P capacitance and _ electrical load, 
sense in buying. it for you. or by its equivalent series form 
Fig. 24. Here the open circuit volt- 
age is V = Q/Cxra, in which Q is 


the charge generated by the me- 
chanical stresses and Cy,,,., is the 
transducer capacitance (that meas- 
M A C A L L 3 N M | C A ured between the electrical termi- 
; nals). The charge per unit stress is 
given in column 6, the unit capaci- 
tance is given in column 8, and the 
ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE open ammine voltage is given in col- 
umn 9 of the table of Fig. 23. 
; The data in columns 8 and 9 have 
. : been plotted. on the graph of Fig. 
when you think of MICA,think of MACALLEN & Te ais -n tani Mt deka 
these various materials together 
with a family of curves showing the 
THE MACALLEN COMPANY © 16 MACALLEN ST. BOSTON 27, MASS. fundamental compressional resonant 
(Continued on page 56) 
CHICAGO: 565 W. WASHINGTON BLVD. @ CLEVELAND: 1231 SUPERIOR AVE. 


$4 TELE-TECH * May, :949 


from crystal set to television 


LENZ has served the radio industry! 


When the radio industry first appeared on of all kinds and their component parts. 


the American scene 25 years or more ago, the 


: : Lenz will continue to be a leading source 
y Lenz Electric Manufacturing Co. was ready 9 


y with the facilities required for the production for properly engineered underwriters approved 
: of needed wires. Plastic and Textile Hook-Up, Wires, Cables, 
Shielded Lead-Ins, and Harnesses for all types 
n These facilities have grown with the industry, 

i ‘ of electronic equipment, A.M., F.M., Television 
| all through the days of the crystal set, right 

Ss . . 

4 down to the present boom in Television equip- and Communications. Consult Lenz, now as al- 
e ment, Lenz Wires and Cables, have been used ways your source for engineered wires and 
f in the production of millions of electronic units cables designed for the job. 

is 

a 

1e 

- 

° LENZ ELECTRIC 
g. 

MANUFACTURING CO. 

e 1751 N. Western Ave. Chicago 47, Illinois 
nt 
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Choice of 626 Tubular Resistor Values frequencies as a function of thick- 


ness. These three groups of curves 
make it possible to start with any 


one of the four parameters (i.e, 
resonant frequency, thickness, out- 
put capacitance, or unit sensitivity) 
and determine the other three. 

For example, if a slab of barium 
titanate having a thickness reso+ 


nance at 800 KC is needed the other 
' characteristics are determined as 
. follows. The intersection of the 800 

Hundreds of other Stock Types, sizes and values! | fctows. The intersection of the 800 
eee resonant frequency line shows the 

thickness to be 0.265 cm. The inter- 
section of this with the barium 
titanate sensitivity curve shows the 
piece to have a sensitivity of 1.9 x 
10° volts/dynes/cm*. The capaci- 
tance, as determined from the third 
family of curves is 4 x 10° puf./cm’. 


When one studies these curves, 
several interesting points present 
themselves. First, both rochelle 
salts and ADP 45°Z cut are the 
most sensitive of all the materials 
listed, barium titanate being next in 
line. However, the rochelle salts 
have weaknesses as well. The 45°Y 
cut rochelle salts and ADP 45°Z 
cut have unit capacitances of less 
than 1% that of barium titanate. 
For example, a crystal of 45°Y cut 
rochelle salt .1 cm in cross section 
has a capacitance of 9 yuf., while 
a piece of barium titanate of iden- 
tical size has a capacitance of 1000. 
the Variety! . . the Range! . . the Quantity! er a of yin ? source of 

° suc igh internal impedance may 
Ready to Meet Your Needs Quickly! be troublesome in view of the fact 
More Ward Leonard wire-wound resistors | that cable and stray capacitances 
have been produced and used over more years | Often are several hundred pyf. 
than any other make. And records show that The 45°X cut rochelle salt is 

: ; much better from the standpoint 
quite often a stock unit as the perfect answer to 


: ’ pe of output capacitance, a crystal of 
many an industrial need ... for application, for | ize identical to the above having a 
performance, for economy, for quick delivery. For | capacitance of about 170 uf. 
example: there are 626 Vitrohm tubular stock | However, at normal temperatures 
values in fixed and adjustable types...and | this sieugoaee . quite peje 

; ' sensitive and hence is not entirely 
many others ... promptly available! It pays to scllahiie, clmetinihaiae its Cinaaen @ 
a calibrated measuring device. Ba- 
rium titanate, on the other hand, 
normally has a Curie temperature 
in the neighborhood of 120°C, and 
below 100°C this material is not 


check into them .. . for your requirements. 
Contact your local Ward Leonard 
Authorized Industrial Distributor. 
Send now for hand 

Stock-Unit Catalog D-130 | 


Radio and Electronic Distributor Division Se, n temperature dependent. 

WARD LEONARD ELECTRIC CO. |, <- / a However in using pressure gages 

53-T West Jackson Blvd., Chicago 4, U. S. A. “3 | the operating frequency should not 
a, be so high that spurious resonances 

are set up along the larger dimen- 


sions of the piezoelectric element. 

Furthermore, because equal pres- 
The si f ‘ ‘ 
* ad i poche sure upon all faces (i.e., hydrostatic 
Authorized 


np pressure), reduces the sensitivity by 
Distributor RESISTORS * RHEOSTATS * RELAYS + CONTROL DEVICES | a factor of approximately 20, care 
should be taken to isolate the edges 
of the element from the medium in 
which the pressure is measured. 
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Such gages can, of course, be used 
to measure explosion pressures as 
well as rms values of alternating 
pressures. Our company has been 
in limited production of pressure 
gages for approximately two years. 

Part III will appear in the June 
issue. 
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Noise Figures 
(Continued from page 42) 


for the next stage is important. As- 
sume that R, = R. = 5000 ohms and 
that the 6J4, a tube designed for 
this application, is used. The input 
impedance of the cathode circuit is 
(R, + Ri)/(y +1) = 180 ohms. For 
a minimum noise figure, taking 
R., = 200 ohms, R, = 980 ohms. 
The antenna which then has a 
source impedance of 980 ohms sees 
a load of slightly less than 180 ohms. 
The voltage gain from cathode to 
plate is (u+1)Ri/R, +R. = 28 
(ratio). The net gain from antenna 
to plate is then only 4.4. If it is 
possible to increase R,, the ground- 
ed-grid circuit becomes more useful 
because a higher value of R, in- 
creases both the input impedance 
and the voltage gain. 

The grounded cathode and Wall- 
man circuits require additional cir- 
cuit components when used with 
triode tubes as mentioned above. 
However, they appear to be capable 
of giving the best possible perform- 
ance under difficult conditions. 

Expressions have been derived 
for the noise figures of certain am- 
plifiers that are useful as receiver 
input circuits. The conditions for 
minimum noise figure have been 
obtained. It has been shown that 
the ordinary pentode amplifier is 
Satisfactory for low frequency, nar- 
row band applications, and that the 
triode amplifier used with special 
Circuits is desirable for high fre- 
quency, wide band use. 

The writer wishes to thank Mr. 
R. E. Burgess of the National Phys- 
ical Laboratory, Teddington, Mid- 
dlesex, England, for his very help- 
ful suggestions made during the 
Preparation of this paper. 
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“This Phenolite Part is the 


solution 
to that 
insulation 
problem*” 


*Required: 


A material with very high insulation resistance under all &tmospheric con- 
ditions—with good mechanical strength and ready machinability. Phenolite, 
laminated plastic, with all these qualities, plus—was the perfect answer. 


In your development of efficient, economical 


products, 


it pays to investigate 


About one-half the weight of aluminum, 
possesses an unusual combination of proper- 
ties—a good electrical insulator, great me- 
chanical strength, high resistance to moisture; 
ready machinability. Sheets, Rods, Tubes, 
Special Shapes. 


A tough, horn-like material with high dielec- 
tric and mechanical strength. Excellent 
machinability and forming qualities, great 
resistance to wear and abrasion, long life, 
light weight. Sheets, Rods, Tubes, Special 
Shapes. 


The first fish paper developed for electrical 
insulation. Strong, smooth, flexible, with 
excellent forming qualities. High dielectric 
strength. Sheets, Rolls, Coils. 


To help you solve your specific development problem — available 
without obligation— National Research and Engineering Service. 
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TELEVISION STUDIO LIGHTING 


(Continued from page 25) 


actually ultraviolet radiation is in- 
visible to the eye and blue is seen 
as a low brightness color. When 
tungsten filament lamps are used, 
excessive response will be obtained 
not only in the red, (Fig. 2) due to 
the abundance of red light radi- 
ated by the lamp, but also in the 
blue due to the high sensitivity of 
the camera tube to even moderate 
amounts of blue light. This camera 
tube characteristic results in the 


appearance of both blues and reds 
on the viewing screen as light 
shades of grey, when actually the 
eye sees them as very dark colors 
and the yellow-greens as_ the 
brightest colors. Fluorescent lamps, 
particularly the 4500° and 3500° 
white lamps (Figs. 3 and 4) used 
in studios, result in a camera tube 
response te the reds and oranges 
which closely approximates that of 
the average eye because these lamps 


THE LOCK-CAP ASSEMBLY 
an Exclusive 


LITTELFUSE Feature | 


\58 


Provides increased protection by actually 
bonding together the glass tube (D), 

the fuse element (C), and the caps (B) to 
form, in effect, a single unit. 
The formed ends of the glass tube (D) 
are bound to the caps with a measured 
mass of solder (A) providing a 
permanent twist-proof bond. No cements 
are used! This patented Littelfuse 
construction assures added resistance to 
vibration and to temperature and . 
climatic changes, the most. common 
causes of failure in glass-enclosed fuses. 


LITTE L F U Ss E INCORPORATED 


4783N Ravenswood Ave., Chicago 40, Illinois 


wist cap of Littelfuse Lock- 
bly with gas pliers — 
shatter, buf cap 


emit much less red light than fila- 
ment lamps. Like all. fluorescent 
lamps, however, they emit more 
ultraviolet and blue light than is 
needed for good color rendering. 
Such characteristics are easily cor- 
rected by the same methods pho- 
tographers employ. All that is 
needed is a filter at the camera lens 
to suppress the undesired colors. 
To eliminate the ultraviolet and 
to correct excessive response at the 
blue end of the spectrum with all 
light sources, a filter such as the 
Wratten #7 or #8 should be used, 
while a Corning #9788 filter is ef- 
fective for reducing excessive re- 
sponse to reds. They may be used 
singly or in combination. Since, by 
their name, filters are subtractive in 
their operation, these two used in 
combination reduce the _ output 
signal by about 60%, making it 
desirable to use studio lighting 
levels of about 200 to 300 foot- 
candles. If economics dictate that 
only one filter can be employed, the 
red corrector, the 9788, should be 


selected. This passes 75% of the 
available energy and causes a 
marked improvement in the ap- 


pearance of skin tones, hair, and 
lips and by reducing the frequent 
*5 o’clock shadow’’. With this filter 
only, it should be remembered that 
blues will appear as light shades of 
gray and in an attempt to control 
the brightness ratio, blue and ultra- 
violet reflecting materials should be 
used with caution. 


Absence of Infra-Red 


In addition to good tonal render- 
ing of greens, yellows and reds, 
fluorescent lamps produce less 
sensation of heat to the actors than 
do tungsten lamps of comparable 
wattage. This is due to the absence 
of short-wave infrared radiation 
which predominates in the output 
from an incandescent filament lamp. 
Such short-wave infrared can be 
removed by the air-conditioning 
system only after it has been ab- 
sorbed by some object and re- 
radiated as long-wave infrared. 

The high luminous efficiency and 
the greater response of the camera 
tube to fluorescent light results in 
a fourfold gain in camera tube re- 
sponse over filament lamps of equal 
wattage. Thus it is desirable to em- 
ploy as many fluorescent lamps as 
possible. wher designing a_ studio 
lighting installation. The slimline 
types of fluorescent sources are long 
and slender, and when they are 
used in trough reflectors the light 
may be controlled as desired in 4 
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direction perpendicular to the lamp 
axis while spread .broadly in a di- 
rection parallel to the lamp axis. 
These lamps should, therefore, be 
mounted horizontally so that a 
maximum amount of available light 
is directed into the set. 

The low source brightness results 
in minimum glare, but makes it 
necessary to employ banks of lamps 
to obtain desired lighting levels. A 
six-lamp bank of fluorescent lamps 
consuming 300 watts will produce a 
maximum amount of light which is 
twice as effective as that from a 
150-watt R40 reflector spot lamp. 
Of course, the fluorescent bank 
larger in size. However, it will 
illuminate a larger area and pro- 
vide a shadowless type of light- 
ing that is extremely desirable for 
basic flood illumination — building 
up the signal-to-noise ratio. Fluo- 
rescent lamps are also useful in 
scenery lighting where the units 
can be suspended above and slight- 
ly in front of the flats so that they 
will be flooded evenly with light. 
The instant-start characteristic of 
the slimline types is an added ad- 
vantage because the lamps may be 
turned on and off as required. 


Filament Light Sources 


Filament light sources also fill a 
basic need in studio lighting. The 
small source size combined with 
high brightness makes it possible to 
control the light precisely as de- 
sired. As a result, the lamps are 
preferred as modeling and back- 
lights, giving the effect of lights, 
giving the effect of depth, and a 
more two-dimensional picture on 
the viewing tube. In fixtures of 
proper design they may also be 
used for floodlighting, and occupy 
less space than a fluorescent bank, 
although the light does not quite 
equal the shadow-free result pro- 
vided by banks of fluorescent lamps. 

The installation of light sources 
requires careful consideration of 
the present and foreseeable future 
programming. Continuous _ studio 
presentations require more lighting 
equipment than programs that al- 
ternate with films or remote pick- 
ups. Shows that include a number 
of small sets have to be carefully 
lighted so that spill light from an 
adjoining set does not destroy the 
desired mood. In any type of pre- 
Sentation, lighting close to the set 
limits the motion of the actors and, 
if mounted high, provides too much 
top light. Floodlights should be 
mounted just high enough to allow 


(Please turn to next page) 


TELE-TECH * May, 1949 


| 


= 
re 


Here is a new lightweight arm for playing 


33%, 45 and 78 RPM records. Cartridge 
rotates 180° to present the proper needle for 
standard or long-playing records, and locks 
in position. Tracking pressure is 7 grams 
in either position. 

The illustration shows method of turning 
cartridge. 


The Model T1C7 is a high-voltage, low- 
cost tone arm developed especially for sin- 
gle-play record players. It is streamlined 
in design and attractively finished. The 
rigid steel construction eliminates torque 
and resonance problems. 


This new tone arm of stamped aluminum, 
with an over-all length of 514”, is ideally 
suited for use on player units designed for 
playing the new 7” records, either 33 or 
45 RPM. It incorporates the model A-1 
miniature cartridge exerting a tracking 
pressure of only 7 grams without use of 
spring counterbalance. 


SPECIFICATIONS 


APPLICATION: 33%, 45 
and 78 RPM record 


yers 
NEEDLE Replaceable os- 
mium-ti . Single set- 
screw releases both needles 
TRACKING PRESSURE: 7 
grams on both needles 
ARM CONSTRUCTION: 
Aluminum die-cast. 
counterbalanced for 7 


grams pressure 
CARTRIDGE CONSTRUC- 
TION: Stamped aluminum 
half shells with front bracket 
extending through front of 
pick-up arm to permit ro- 
tating the cartridge 
TERMINALS: Pin type, 


9g or ungr 
OUTPUT: 1 volt, 1000 cps 


SPECIFICATIONS 


APPLICATION: 78 RPM 
record players 

TRACKING PRESSURE: 1% 
oz. minimum 

OUTPUT: 3 volts, 1000 cps 

ARM CONSTRUCTION: 
Stamped steel housing. Tin- 
nerman fastening 

COLOR: Antique copper 
tone 

NEEDLE: Any standard type 


LEAD WIRES: Plastic-cov- : 


ered—20 in. 


SPECIFICATIONS 
APPLICATIONS: 7” record- 
ings (331 or 45 RPM) 
ARM CONSTRUCTION: 
Stamped aluminum 
COLOR: Optional 
CARTRIDGE CONSTRUC- 
TION: Bakelite half shells 
TERMINALS: Pin type 
NEEDLES: Replaceable, os- 
mium- or sapphire-tipped 
LEADS: Optional 
TRACKING PRESSURE: 7 


grams 
OUTPUT: 1 volt, 1000 cps. 


Hi 


RACINE 


ELECTRIC 


WISCONSIN 
Established 1909 


Export Dept. 13 E. 40th Street, New York (16), N. Y. Cable Address "ARLAB"” New York City 
“Where Quality is a Responsibility and Fair Dealing an Obligation” 
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/PARAMOUNT 
wouno PAPER TUBES 


All Sizes in 
Square and Rectangular Tubes 


Leading manufacturers rely on the quality 
and exactness of PARAMOUNT paper 
tubes for coil forms and other uses. Here 
you have the advantage of long, specialized 
experience in producing the exact shapes 
and sizes for a great many applications. 
Hi-Dielectric, Hi-Strength. Kraft, Fish 
Paper, Red Rope, or any combination. 
Wound on automatic machines. Toler- 
ances plus or minus .002”. Made to your 
specifications or engineered for YOU. 


“PARAMOUNT PAPER TUBE CORP. ~ 


617 LAFAYETTE ST., FORT WAYNE 2, IND. 
Manufacturers of Paper Tubing for the Electrical Industry 


A DOUBLE NEEDLE 
PICKUP CARTRIDGE 


WITH TOP QUALITY PERFORM- 
ANCE CHARACTERISTICS: - - -- 

THE MOST CONVENIENT 
Plus NEEDLE REPLACEMENT 
ARRANGEMENT THAT. HAS BEEN 
DEVISED 


THE ASTATIC LOD TURNOVER 
TYPE CRYSTAL CARTRIDGE Ge 


gentle pry with penknife or screw- 
driver, and ONE needle comes out 


of the Astatic LQD Double-Needle Car- 

tridge when replacement is necessary . . . without disturbing the 
other needle, without removing cartridge from tone arm, without 
so much as the turn of a screw or use of other tools. Gentle pres- 
sure with the tip of a knife blade snaps the new needle into place. 


Astatic type "Q’ Needle, with three mil tip-radius, and “Q-33,” 

with one mil tip-radius, are employed . . . established types which 

have been on the market for some time and are readily available. The rela- 
tively high vertical and lateral compliance of this needle design affords 
appreciable reduction in needle talk, contributing greatly to the new cartridge’s 
high standard of reproduction. 

Listening tests by prospective users have prompted such comments as: 
“Unquestionably the best we've heard.’ You are urged to make your own com- 
parisons, note the excellent frequency response particularly at low frequencies, 
judge for yourself the performance qualities and convenient utility of the Astatic 
LQD Double-Needle Cartridge. Available with or without needle guards. 
Write for additional details. 


THE ASTATIC CORPORATION, Conneaut, Ohio 


In Canada: Canadian. Astatic, Ltd., Toronto, Ont. 


S Astatic Crystal Devices manufactured 2 
© under Brush Development Co. patents 2 


TV Studio Lighting 


(Continued from preceding page) 


free passage of the operating staff 
and equipment. Modeling lights may 
be mounted slightly higher, while of 
course backlights should be high 
and to the rear of the subject, to 
provide a rim of light as seen from 
the camera positions. The point to 
be remembered is that the camera 
“sees” vertical surfaces and these 
areas must therefore be illuminated. 
Lighting equipment mounted high 


| overhead builds up the horizontal 


surface footcandles primarily, and 
the vertical surface illumination 
only incidentally. The emphasis in 


| most cases should be reversed. 


| Control From Single Location 


For maximum operating economy 


| and efficiency, all lights should be 


remotely controlled from a single 
location, preferably from the control 
room where the lighting man has a 
view of the pictures on all cameras. 


| Besides power switches, controls 


should be provided to direct the 
lights toward any desired area of 
the studio. Elevation controls are 
needed and, ideally, the mounting 
height of the flood and modeling 


MEASURE ALL 


% FLUTTER 
* WOW 
% %& DRIFT 


New, Sensitive 


FLUTTER METER 


First Aid for the sound engineer, — the 
ACA Flutter Meter! Accurate, sensitive in- 
strument designed ay rapid visual indication 
of flutter, wow, and drift content of discs 
(all s eeds), sound film mechanisms, film 
recorders, and magnetic wire and tape re- 
corders. 


Three distinct and simultaneous readings 
may be made of flutter, wow, and drift. 
Large, sensitive 4'' meter has three scales: 
0.3%, 1.0%, and 3.0%, calibrated for flutter, 
wow, and drift readings. Accuracy within 
2% of full scale value, independent of wave- 
form, amplitude variation, hum, noise, etc. 


Flutter Meter complies with tentative 
standards set by Society of Motion Picture 
Engineers. Recommended for schools, labs, 
broadcast stations, recording equipment 
manufacturers, and studios. 


WRITE FOR COMPLETE DESCRIPTION: 


Amp.irier Corp. or America 


398-26 Broadway, New York 13, N. Y. 
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fixtures should be adjustable in 
order to insure the proper source 
location for each type of program. 
Such an adjustment makes cleaning 
and relamping of the fixture easy 
and reduces the need of the step 
ladder, which is now a prominent 
piece of studio equipment. 

The control position may quite 
properly include dimmers on the 
filament lamps (fluorescent lamps 
are not usually dimmed) to facili- 
tate the creation of the desired 
mood. It must be remembered that 
as the voltage is decreased on a 
filament lamp, the color quality as 
well as the quantity of light changes. 
The shift in color occurs towards 
the red and emphasizes the im- 
portance of the red-correcting filter 
previously described. 

Thus, the procurement of a good 
lighting system and the availability 
of personnel skilled in its operation 
is essential if the full value of the 
television equipment is to be real- 
ized. It should also be remembered 
that proper camera adjustment is 
necessary to gain the benefits of 
any lighting system, and that good 
lighting is a necessary tool in 
achieving the full dramatic possi- 
bilities of television. 


MOBILE PICKUP FOR BROADCAST REMOTES, 25 YEARS AGO! 


The 50-watt broadcast transmitter carried on the first car was assigned call-letters WGMU 


and operated on 63 meters. 


It was used as a remote pickup for the old Grebe station WAHG, 


in Richmond Hill, L. I., N. Y. Also designed by Ralph R. Batcher, author of the nostalgic 
article on preceding pages, was the receiving installation on Batcher’s own car, second in 
the line, which used as antenna a four-turn loop surrounding the car. 


WCFM Owned by Listeners 


Owned and operated by 40,000 resi- 
dents of Washington, D. C., WCFM is 
the first frequency-modulated, listener- 
owned station in the United States and 
it may become the key station in a 
proposed nationwide network having 
similar progressive characteristics and 
structure. The new station which was 
conceived under the auspices of the 
Cooperative Broadcasting Association 


maintains 
cilities. 

WCFM operates at 99.5 MC and its 
transmitter site is a five and one-half 
acre plot on a hilltop, 485 ft. above 
average terrain and 800 ft. above sea 
level, at West Falls Church, Va. Wash- 
ington and the area within an 80 mile 
radius are served by WCFM’s 3-KW 
transmitter and high-gain 8-element 
square loop antenna, manufactured by 
Federal Telephone & Radio Corp., Clif- 
ton, N. J. 


complete commercial fa- 


1 NEW! HIGH VOLTAGE—HIGH FREQUENCY 


KILOVOLTYST 


30,000 VOLT TELEVISION VACUUM TUBE VOLT- 
METER-OHMMETER (INCLUDING A 
HIGH-FREQUENCY PROBE) 

The KILOVOLTYST has an improved bridge 
amplifier circuit meter individually calibrated for 
use with set of test leads, DC leads, R.F. probe 

and batteries. High voltage test leads provided. 

FEATURES: 

1—Resisaance multiplier block is completely shock- 
proof and will safely withstand 50,000 Volts. 

2—Resistance ‘block has a potential difference of 
only 5,000 Volts between decks; insulation be- 
tween decks wil] safely stand 20,000 Volts. 

3—Hi-Voltage Jacks designed for maximum safety. 
4—Néw and improved high frequency signal trac- 
ing probe. 

5—7 inch meter, tlited for easy reading, permits 
standing away from instrument while making 
high voltage tests. 

6—Indirect illumination of meter dial. 

j—Meter recessed in cabinet to provide full pro- 
tection from accidental damage. 

8—Cabinet designed to conserve bench space. 

Is supplied in individual copper-colored steel case 

-12” long x 6” deep x 9” high. Shipping weight 

15 lbs. complete. 110-120 Volts—50-60 cycles. 


LIST PRICE $150.00 INCLUDING PROBE 
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The VTVM is sup- 
plied in individual 
black steel cases, 
high, 6” 
434” deep. 
Shipping 
weight 1044 
wagibs. complete. 
110-120 Volts, 
50-60 cycles. 


LIST PRICE $52.50 


FEATURES of the VTVM 

1. D.C. Ranges: 0 to 3-10-30-100-300 and 1,000 
volts. All ranges have a constamt input re- 
sistance of 11,000,000 ohms. Accuracy 3%=. 


2. A.C. Ranges: 0 to 10-30-100-300 and 1,000 
volts. Sensitivity: 1,000 ohms per volt. Ac- 
curacy 5%. 


3. Ohmmeter Ranges: 0-1,000 ohms, 0-10,000 
ohms, 0-100,000 ohms, 0-1 meghom, 0-10 
meghoms, and 0-1,000 meghoms. 


4. R. F. Voltage Ranges: 0/3-10 30-50. 50 Volts 
to be measured on 100 Volt range (using the 
Ediprobe. ) 


5. Improved bridge amplifier circuit.. Bridge 
Amplifier Oircuit Meter individually cali- 
brated for use with set of test leads, D.C. 
probe and batteries. 


ELECTRONIC DESIGNS, INC., IRVINGTON, NEW YORK 


Enables laboratory engineers and radio service technicians to measure 
every voltage required in the design laboratory and radio servicing. 


FOR VISUAL DYNAMIC SIGNAL TRACING J 


EDIPROBE — THE PENCIL THIN R.F. PROBE 


FEATURES: 
1. Smallest R.F. probe made, 
16” diameter x 416” long, 
low loss lamitex. 
Standard phone plug will fit into D.C. jack of 
VTVM. 


9 
3. Frequency range 60 Cycles to over’ 100 Mega- 
cycles. 


4. R.F. Voltage ranges 0/3-10-30-50. 50 Volts to be 
measured on 100 Volt range. 


. Effective circuit loading: 3 mmf. and 1 meghom. 
. Can be used as an output meter. 


. Can be used for measuring decibels. 


oeswgm ww 


. Tests condensers for open circuit. 


LIST PRICE $7.00 


CONS - COILS - CONS 


MADE TO YOUR SPECIFICATIONS 
WE MANUFACTURE HIGHEST QUALITY 
COILS AT COMPETITIVE PRICES FOR 
THE TRADE EXCLUSIVELY. OUR COILS 
ARE USED BY THE COUNTRY’S FORE- 
MOST RADIO AND TELEVISION MANU- 
FACTURERS. TAKE ADVANTAGE OF OUR 
LABORATORY AND ENGINEERING FA- 
CILITIES — SEND US YOUR PRINTS OR 
COILS FOR QUOTATIONS AND SAMPLES. 
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"93 MC- 


LAVOIE LABORATORIES offer you a unique 
service in that we speciolize in the development, 
design and production of U.H.F. equipment. 
Our Engineering Department as well as our 
d to U.H.F. 


shops and shop methods, are g 


production, assuring CORRECT design, PRECI- 


SION work and LOW UNIT cost. 


We are prepared fo collaborate on every phase 
of U.H.F. work—in the confidential development 
of new ideas or the re-design of old products. 
A few, typical, completely-developed LAVOIE 


products are listed at the right. 


If you will address us on your letterhead, we 
shall be glad to send you a resume of LAVOIE 


U.H.F. facilities. 


TRANSMITTERS 
RECEIVERS 
TEST EQUIPMENT 
°SCILLOScOpEs 
ELECTROMYOGRAPys 
PULSE GENERATORS 
RADAR RECEIVERS 
UF RADIO SETS 
SIGwaL GENE 
WAVEMETERS 


HARMONIC GENERATORS 
FREQUENCY STANDARDS 
PRECISION EQUIPMENT 
ANTENNAS and MOUNTS 
UHF EQUIPMENT 
ELECTRONI¢ PRODUCTS 
SQUARE WAVE GENERATORS 
FREQUENCY METERS 
VIDEO AMPLIFIERS 
FIXED FREQUEN, 


RATORS 


CY RECEIVERS 


RADIO ENGINEERS AND MANUFACTURERS 
MORGANVILLE. N. J. 


send today for this 
big book of values in 


, TELEVISION 
RADIO, ELECTRONIC, 
INDUSTRIAL, SOUND & 

MATEUR EQUIPMENT 


ii NEW 1949 


NEWARK CATALOG 


20,000 items including everything in STAND- 
ARD BRAND equipment! 148 pages packed 
with pictures, charts, and vital information! 


KITS! SETS! PARTS! ACCESSORIES! 


No matter how tiny the part, how tremendous the 
system...it's listed in this mammoth catalog... 
the one easy, satisfactory way to always get top- 
performing, top-value equipment! The most com- 

ete essential reference book for pros, hams, 

bbyists, novices, oldtimers...anyone, everyone 
interested in TV, radio and sound equipment! 


24-HR. MAIL SERVICE @ ONE YEAR TO PAY 


3 GREAT STORES! Uptown ot 115 West 45th Street 
ond Downtown at 212 Fulton Street in NEW YORK 
323 West Madison Street in the heart of CHICAGO 


ha EWARK MAIL COUPON TODAY 


Ranty & tet Newark Electric Co. 
i 242 W. 55th St., NYC 


Dept. E26 Please send FREE Newark Catalog to: | 
j NAME 
j ADDRESS l 

city STATE ! 
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FEET 


ELECTRON TUBE 
MACHINERY OF Q 
ALL TYPES : 
STANDARD 
AND SPECIAL 
DESIGN 


Y 


We specialize in Equipment and 
| Methods for the Manufacture of 


RADIO TUBES Ne 
CATHODE RAY TUBES Sx 
FLUORESCENT LAMPS SON 
INCANDESCENT LAMPS RY 
NEON TUBES 7 
PHOTO CELLS 

X-RAY TUBES 

GLASS PRODUCTS 


Preduction or 
Laboratory Basis 


Manufacturers contemplating 
New Plants or Plant Changes 
are invited to consult with us 


KAHLE 
ENGINEERING COMPANY 


1313 SEVENTH STREET 
NORTH BERGEN, NEW JERSEY, U. S. A. 


Video Recording 
(Continued from page 33) 


sufficient metering to permit re- 
peatable tube operating conditions. 
A measure of actual tube brightness 
in the same spectral region as the 
film sensitivity would be most use- 
ful. In practice, however, a reading 
of the average beam current and 
anode potential seems adequate. 


| Contrast can be indicated by a video 
| waveform monitor; 
| measure of the actual maximum 
| and minimum brightness would be 
| more desirable. This might be done 
| by using a phototube, the output of 
| which is amplified and presented 
| either as a peak to peak voltage 
| reading or as an oscilloscope trace. 
| Considerable work remains to be 
| done in correlating cathode ray tube 
| operating conditions to the photo- 
| graphic results obtained. 
| perhaps the most fertile field for 
_improving the overall quality of 


however. a 


This is 


video recording. The possibility of 


| improving tone value reproduction 

by using non-linear or so called 
| gamma correcting amplifiers in the 
| monitor also needs 


investigation. 
With flat face tubes, focus modula- 
tion might be useful to give maxi- 
mum electronic focus over the en- 
tire picture. 

The basic systems of video re- 
cording may be classified as either 
single system or double system re- 
cording. Single system recording 
means that both picture and sound 
are recorded simultaneously on the 
same strip of film. Double system 
recording means that the picture 
and sound are recorded on separate 
film strips which are later printed 
on a single film strip to yield a 
composite print. Single system re- 
cording halves the film required 
and also reduces the amount of 
processing to be done. Cutting and 
editing the original film is very 
much complicated in single system 
work because the sound associated 
with a given picture frame is of 
necessity recorded some _ distance 
away from that frame. In 16-mm. 
film the standard procedure is for 
the sound to be 26 frames ahead of 
the picture. Another great handicap 
of single system recording is the 
compromise between picture and 
sound requirements which is neces- 
sary in choosing processing condi- 
tions. Double system recording is 
almost universal practice in the 
motion picture industry. The sepa- 
rate operations permit selection of 
film and processing to give optimum 
quality of picture and sound and 
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also the original picture and sound 
negative can be readily cut and 
edited. 

Video recording may also be 
classified as a negative-positive 
system or as a direct positive sys- 
tem. The negative-positive system 
utilizes a normal positive image on 
the monitor tube and the film ex- 
posed in the camera is developed 
to a negative image. Sound should 
be recorded as a negative also, 
either single or double system. The 
picture and sound negatives are 
printed on a suitable film to yield 
a composite positive print for pro- 
jection. This method is desirable 
when a large number of prints is 
required. In general, the negative- 
positive double system process will 
yield the best quality product. The 
direct positive system utilizes a 
negative image on the monitor tube 
and the film exposed in the camera 
is developed to a positive image. 
The sound may be recorded as a 
direct positive also for single sys- 
tem work, or as a negative in double 
system work. 


Part II will appear in the June 
issue. 


SMPE Will Vote on 
Adding TV to Name 


Because of the close and fast grow- 
ing relationships between motion pic- 
ture and television engineering, mem- 
bers of the Society of Motion Picture 
Engineers have been asked to consider 
changing their name to the Society of 
Motion Picture and Television Engi- 
neers. This announcement was made 
by Earl I. Sponable, president of 
SMPE, at the 65th semiannual conven- 
tion in the Hotel Statler, New York 
City, last month, and the question will 
be discussed at the next semiannual 
convention, Oct. 10-14, in the Holly- 
wood-Roosevelt Hotel, Hollywood, Cal. 

Two days of the five-day N. Y. con- 
vention were devoted to presentation 
of papers covering the various techni- 
cal and business phases in making mo- 
tion pictures for television. From a 
technical standpoint, current television 
broadcast operations favor the use of 
16-mm recording and projection equip- 
ment which heretofor has largely been 
confined to amateur applications. 
Here however, cost considerations have 
precluded the achievement of commer- 
cial quality in the final product. 

Dr. Allan B. Dumont, as_ guest 
Speaker at the opening luncheon, dis- 
cussed the relation of Motion Pictures 
to television. He pointed out that large 
screen theater television could be used 
to supplement theater fare in the near 
future because television systems will 
be developed to produce theatre pro- 
gramming the equal of the finest 
35-rom movies. In discussing tele- 
Vision and films further, Dr. Dumont 
also mentioned that present day high 
rental costs and comparative quality 
of films available made’ “live” pro- 


grams cheaper than film for television 
networks. 
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Incorporating completely new design fea- 
tures — such as continuously variable 
resolution and variable scanning rates— 
the SB-8 and SA-8 enable highly detailed 
analysis of signals extremely close in 
frequency, yet offer all the time saving 
advantages of wide scan Panoramic dis- 
plays. 


Three types of instruments, available in 
both models, having maximum scanning 
widths of 200 KC, 1 MC and 10 MC, 
can respectively resolve signals sepa- 
rated by as little as 200 cps, 750 cps and 


15 KC. 


Special applications include monitoring 
narrow blocks of CW and AM signals 
. analyzing AM and FM side bands 


produced by low audio frequencies .. . 
checking interference caused by splatter, 
spurious modulation, parasitics etc. .. . 
testing diathermy and industrial RF units 

. . or wherever maximum signal resolu- 
tion is a must. 


Another new feature — long persistence 
displays on a 5” C-R tube — facilitates 
rapid investigation of pulsed RF signals 
with low p.r.f’s. 


Announcing. i 


PANALYZOR 


MODEL SB-8 


PANADAPTOR 


MODEL SA-8 


For Use Wherever Maximum 


Signal Resolution 
Is A “‘Must”’ 


Write now for complete information, 
price and delivery. 


NOWAMI 


RADIO. ““\CORP 


10 So. Second Ave. \e~ J Cable Address 
Mount Vernon. WN. Y. PANORAMIC, NEW YORK 


Exclusive Canadian Representotive: Canadian Marconi, | 


Kenyon, 


é Fits Your 
Production To A ““f”’ 


! ers. Our standard line saves you time and expense. 


* 


Ke NVON “7.7 high quality, uniform 
transformers, are your best bet for development, 
production and experimental work. For over 20 
years, the KENYON “K” has been a sign of skill- 


ful engineering, progressive design and sound 
construction. 


Now — reduce inventory problems, improve 
deliveries, maintain your quality — specify 
KENYON “T’s,” the finest transformer line for 
all high quality equipment applications. 


New Catalog Edition! Write Today! 


K ENVON new modified edition tells the com- 
plete story about specific ratings on all transform- 


Send for your copy of our 
latest catalog edition now! 


SS 


SX 


TRANSFORMER CO., Inc. 
840 BARRY STREET - NEW YORK 59, N. Y 


INSTANTANEOUS AUDIENCE MEASUREMENT When the UHF pulses arrive at 
(Continued from page 39) the system pick-up point, they are 
passed through a clipper and. lim- 
iter to regulate their amplitude and 
shape before they enter the binary 
counter (Fig. 6). The counter is 
UHF CLIPPER wee OUTER re-set every 2.5-min. by a synchro- 
RECEIVER LIMITER nously driven cam-switch to permit 
oe sgn the pulse count from the succeeding 
information time segment to be 
taken. Another set of contacts on 
the same cam-switch operates the 
audio gate and prevents the passage 
of code pulses to the telephone line 
GATE CONTROL during the re-set interval. 

Since the received pulses have a 
duration of approximately 2 usec. 
and arrive in random sequence dur- 
ing the 2.5-sec. interval, it is obvi- 

vo es ous that the probability of a false 
— mp fi count, due to overlapping of the 
AMPLIFIER pulses themselves, or the inter- 
mingling of sequential pulse trains, 
is extremely small. Further, it is 
apparent that a much larger audi- 
ence could be measured within the 
limits of the capabilities of the 
binary counter and its associated 
circuits. 

By means of a 1000 cycle audio 
oscillator and an audio gate the 
count is converted into coded pulses 

Fig. 6: Diagram showing the connections of equipment items used in relaying which can then be transmitted by 
pulse count information from system’s receiving point to graphical recorder telephone line to the IAMS record- 


C.P.C.742 cans 


2 


of ELECTRO- MAGNETIC CONTROL 


ne SN | Le Safer, Enduring Support! PLUS ... 


Ee eee ne peed Je . . . exclusive advantages — no shorts! no corrosion! 
anal - P j 


leader in its size and price field no tearing! Safer, lighter, structurally stable. C.P.C. 


for inexpensive, compact, heavy SERIES “R” STEPPER 742 Clamps — new, permanent support for wiring, tubing. 
no ale Be Peres Used for cycle control requiring contaenete WPB approved for lead-ins. Write, wire or phone for 
us iti ti it t * . ” 
control such as welding machines, seinercud enagroh esohipha chesaiier aueee samples, prices and CIRCULAR 459 today. Sizes 7% 
x-ray, motor starters, etc. furnished to rotate continantatte —— cable dia. to 3”. 
automatically or to pulse both clockwise als ” ” 

Write—tell us your control problem. = and eecemenyl ob end on the same unit Complete stock SARAN TUBING and Fittings 2 to % ~ 

Get specific recommendations. with up to 100 contacts on a disc. SARAN PIPE 12” to 4” — SARAN Pipe FITTINGS ¥” to 2". 


GUARDIAN(WELECTRIC COMMERCIAL PLASTICS CO. 


1607-F W. WALNUT STREET CHICAGO 12, ILLINOIS MERCHANDISE MART © CHICAGO 54 
COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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ing center. There they are filtered to 
remove the line noise, and passed 
through an amplifier to counteract 
attenuation introduced by the line. 
Again, synchronous motors and a 
commutator are employed to dis- 
tribute the amplifier output to a 
bank of relays in correct sequence. 
The relays, in turn, serve to vary 
the resistance elements in the arms 
of a bridge circuit. The changes in 
voltage thus produced are intro- 
duced into a balance amplifier 
whose output determines the move- 
ments of the balance motor. The 
latter, in re-positioning the moving 
contact on the slide wire bridge to 
balance, moves the graphical re- 
cording pen in accordance with the 
intelligence imposed on the relay 
bridge. A permanent record of the 
pulse group counted is placed on 
the graph in this manner. 

As was the case in the coder unit, 
a cam switch driven by the 24 RPM 
synchronous motor re-sets the relay 
bank every 2.5-sec. to prepare the 
bridge to receive the next informa- 
tion segment count. Resistance tol- 
erances in this section are held to 
an extremely narrow range since 
they directly affect the overall ac- 
curacy of the graphical record. In 
the present model the recording 


instrument is so arranged that in- 
formation from all three main sub- 
divisions is plotted on the same 
graph. . 

Since the frequencies employed 
by the system are in the vicinity of 
500 MC, its response area is subject 
to roughly the same limitations as 
those which apply to FM and TV 
broadcasting. The average sized 
metropolitan district can be covered 
easily while reporting from outly- 
ing suburban and rural sets can be 
facilitated by the use of corner re- 
flectors, careful placing of the UHF 
dipole, and other familiar methods. 
A peak power output in excess of 
1 KW can also be obtained from the 
lighthouse tube although this hard- 
ly appears necessary. Insofar as the 
interrogation pulse is concerned, its 
coverage is limited only by the 
strength of the AM signal into 
which it is mixed. Even in locations 
where man-made electrical inter- 
ference is very high, it has been 
found that the transceiver is capable 
of normal operation. 

Audience measurement carried 
out by means of a network of IAMS 
installations, with each sub-unit 
controlled by the master interroga- 
tion pulse of a powerful clear 
channel AM station, could conceiv- 


ably survey the entire area being 
serviced. Applied to the coverage 
of an entire broadcasting network it 
could become an awe-inspiring eco- 
nomic and sociological force. A hint 
of this was implied in one of the 
models demonstrated before the 
New York Section of the IRE by 
Dr. Goldmark and Messrs. J. Chris- 
tenson, A. Bark, J. Wilner and 
A. Goldberg, where a “vote” switch 
was incorporated to permit the lis- 
tener to vote “yes” or “no” in an- 
swer to questions broadcast verbal- 
ly. It will be interesting to see the 
final form assumed by IAMS after 
it has come into general usage since 
it shows every indication of becom- 
ing a potent force in the industry. 


Measurement Corp. Re-elects 


At the annual stockholders’ meeting 
of Measurements Corporation, Boon- 
ton, N. J., the following officers were 
reelected: John M. van Beuren, Con- 
vent, N. J., chairman of the board; 
Harry W. Houck, Mt. Lakes, N. J., 
president; Jerry B. Minter, Boonton, 
N. J., vice-president; Robert Meyer, 
Tenafiy, N.’J., secretary-treasurer and 
Nelson C. Doland, Sr. of Boonton, 
N. J., assistant secretary. 

Measurements Corporation, founded 
in 1939, produces precision radio and 
television test instruments. 


Qucveased Vusulattou 
BETTER CONNECTIONS 


JONES BARRIER 
TERMINAL STRIPS 2m 


Leakage path is increased— direct shorts from frayed 
terminal wires prevented by bakelite barriers placed 
between terminals. Binder screws and terminals brass, 
nickel-plated. Insulation, black molded bakelite. Finest 
construction. Add much to equipment’s effect. 


Jones Means Proven Quality 


No. 2-142 No. 2-142-%W 


Illustrated: Screw Terminals— Screw and Solder Terminals — 
Screw Terminal above Panel with Solder Terminal below. Every 


type of connection. 


Six series neet every requirement: No. 140, 5-40 screws; 
No. 141, 6-32 screws; No. 142, 8-32 screws; No. 150, 10-32 | 
screws; No. 151, 12-32 screws; No. 152, %-28 screws. 

Catalog No. 16 lists complete line of Barrier Strips, and other | 
Jones Electrical Connecting Devices. Send for your copy. | 

| 
| 


HOWARD B. JONES DIVISION 


Cinch Mfg.. Corp. 
2460 W. GEORGE ST. 
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No. 2-142-¥ 


CHICAGO 18, ILL. 


PRECISION PAPER TUBE CO. 


2057 W. CHARLESTON ST., 
79 Chapel St., 


3 WAYS 10 


MAKE BETTER COILS — 


Which Type DO YOU Need? 


Regardless of which PRECISION 
BOBBIN you choose, it will be the 
lightest, strongest, most efficient base 
for your coils. PRECISION BOB- 
BINS are made that way. 

First, the cores are spirally wound and 
heat treated under compression for 
greater strength and less weight. Then, 
the tube ends are swaged, locking the 
vulcanized fibre flanges in place. Finally, 
the entire Bobbin is impregnated to form 
a seal between the tube and the flange 
giving it much better electrical charac- 
teristics. 


| LET US MAKE UP A SAMPLE FOR YOU. 
| PRECISION BOBBINS 


are available in cut; 
round, square, rec- 
tangular _ dielectric 
Kraft, Fish Paper, 
Cellulose Acetate or 
combinations. Write 
Today. 


Also mfrs. of dielectric paper tubes. 


CHICAGO 47, ILL. 


neat es 2 Heriferd, Conn. 
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THE “LEADERSHIP”. PLAN 


(Continued from page 23) 


proportion to the size of his techni- 
cal staff. In the former case, the 
engineering staffs of the companies 
could not be increased because 
there were not sufficient engineers. 
In the latter case, if the work 
processed through the plant was re- 
duced in proportion to the size of 
the engineering staff, it would not 
have produced the materials in suf- 
ficient quantities to meet military 
needs. 

Hazeltine solved this problem in 
a particular way. However, the im- 
portant lesson to be learned from 
this examination was that on an in- 
dustry-wide scale the United States 
government was completely unpre- 
pared for transition from civilian to 
military production, occasioned by 
incorrect design, development and 
planning, and no serious steps had 
been taken to educate manufactur- 
ers in the type of equipment re- 
quired for military use. 

Hazeltine developed what has 
been termed a unique method of 
supplying services, facilities and 
equipment to the United States 
Government during the war. 

Hazeltine was formed as a pub- 
licly-held engineering and patent 


holding organization early in 1924. 
Its patents include some hundreds 
of inventions in the radio and elec- 
tronics field. Its engineering facili- 
ties include several laboratories in 
New York, Chicago and Los An- 
geles, maintained for the purpose of 
creating new electronic inventions 
and to assist its licensees in the 
home radio receiving set field 
(which represent a majority of the 
industry) in their current design, 
development and production prob- 
lems. As a result of these two ac- 
tivities together, it has become 
thoroughly acquainted with the 
management and technical person- 
nel of the entire radio industry, as 
well as being thoroughly informed 
on manufacturing and factory fa- 
cilities. 

When the National Emergency 
occurred, Hazeltine felt that there 
were two methods whereby it could 
contribute. One was by construct- 
ing new plants and facilities, and 
the other was to utilize already 
existing but unused facilities of the 
electronics industry. The latter plan 
finally was adopted and made effec- 
tive, by Hazeltine serving the Gov- 
ernment as a prime _ contractor, 


undertaking to design and develop 
electronics equipment, provide com- 
plete production drawings, compile 
the necessary instruction material, 
handle some or all of the material 
procurement, but to sub-contract 
out to other manufacturers, either 
in whole or in part, equipments that 
were required in very large quan- 
tities. This procedure was followed: 

At a conference between Hazel- 
tine and the Services the approxi- 
mate equipment needs were dis- 
cussed and reviewed. Hazeltine then 
would receive a Letter of Intent or 
other authorization that would per- 
mit it to carry forward the neces- 
sary preliminary examinations. In 
due course, so-called breadboard 
models exemplifying the practica- 
bility of the equipment would be 
completed and a further conference 
between Hazeltine and the Services 
would be held. 

As a result of this conference, 
the technical performance of the 
equipment could be sufficiently well 
specified to establish its characteris- 
tics. At this time it would be rea- 
sonably well known what quantities 
of equipment would be required, 
together with flow rates and deliv- 
ery dates. On this information it 
then was possible to establish the 
number and quality of sub-contrac- 


Proportional Unit —Two proportional and 
one standard AGASTAT combination. 


PROPORTIONAL AGASTAT — Provides time delay pro- 
portional to any power failure time up to 15 minutes, 


Custom built to specification. 
Complete data on request. 


AGA AGA 


pe 
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AIRPORT Farell routune 


SQuIPmENT 
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AMERICAN GAS ACCUMULATOR COMPANY 
Elizabeth 3, New Jersey 


1029 Newark Avenue °* 


AGA 


AGALOY 


SMALL TUBING 


| 


For Quality Pictures — 


ZETKA 


122” and 15” Tubes 


For rich contrast, freedom from ion stain, long life and 
dependability there is no better tube. Limited quantity 
available now. Write or phone immediately as short- 
ages are likely to recur. 


ZETKA TELEVISION TUBES, INC. 


131 Getty Ave., Clifton, N. J. 
Phone: PAssaic 2-9095 


Circulars 
on Request 


AGA 


AGASTAT 
Time OftLayv 
a‘s° 64. 2°°9 


_ alts Steded- 


Standard Signal Generators 
Pulse Generators 
FM Signal Generators 


Square Wave Generators 
Standards Are Only As Reliable As The Reputation Of Their Maker 


MEASUREMENTS CORPORATION 


BOONTON NEW JERSEY 


Vacuum Tube Voltmeters 
UHF Field Strength Meters 
Television and FM Test 


Equipment 
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tors that would be needed to par- 
ticipate in the final manufacture. 
The necessary manufacturers were 
contacted by both the procuring 
Services and Hazeltine and, if found 
satisfactory, were designated as 
Hazeltine subcontractors. 


At this point, engineers, drafts- 
men and tool designers were as- 
signed by each sub-contractor to 
report to the Hazeltine plant. This 
skilled personnel then worked in 
close harmony with the Hazeltine 
engineering and designing staff to 
complete work on so-called type 
test models of the equipment. This 
provided additional skilled man 
power, permitted education of engi- 
neers from each sub-contractor’s 
plant, and permitted designers to 
lay out the equipment in a manner 
most easily produced by the con- 
tractors selected. 


Moreover, the practice insured 
that similar types of equipment pro- 
duced by several manufacturers 
were identical and their parts inter- 
changeable. Prior to the completion 
of type test models, plans for pro- 
duction of the equipment were be- 
ing carried forward by the staffs of 
the various sub-contractors involved 
so that by the time type test models 
were approved, the sub-contractors 
had procured some or all of their 


TV PROJECTION UNIT 


Slight modifications of the Protelgram optical unit 
in projection television receivers can result in pic- 
tures 3-ft. high and 4-ft. wide when projected on 
conventional home movie screens. Only change 
necessary on a standard unit (one which produces 
a 200 sq. in. picture in units with built-in screens) 
is @ conversion of the positioning and optical 
characteristics of the corrector lens. The design 
and the operating potentials of the TV receiver 
remain unchanged. Any chassis which drives the 
Protelgram unit in its present form will operate 
satisfactorily after the corrector lens is installed. 
When the modified receiver is placed 51/2 ft. away 
from a screen, a 24 by 32-in. picture results. 
Moving the receiver to a distance 8 ft. away from 
the screen will produce a picture with dimensions 
of 3 by 4 ft. Protelgram units are manufactured by 
North American Philips Co., Inc., 100 East 42nd St., 
New York 17, N. Y. 


materials and had readied the plants 
for immediate production. 

At this time also, the engineers 
working with Hazeltine were re- 
turned to the respective sub-con- 


tractors’ plants, and some of the 
Hazeltine engineers were moved to 
the sub-contractors’ plants, remain- 
ing there throughout the production 
as technical advisors, inspectors, etc. 

The actual contact between the 
procuring Services and the manu- 
facturer was only through the me- 
dium of Hazeltine. All changes and 
change orders were _ processed 
through Hazeltine, thus eliminating 
confusion where several companies 
were producing the same item. In 
this way it was possible to select a 
number of companies, depending 
upon the flow of equipment re- 
quired, and have the combined 
striking force of an operation much 
larger than that of any single com- 
pany, with the flexibility of a rela- . 
tively small company. 

Some equipments required at the 
rate of several thousand per week 
were produced by several large 
companies, while other equipments 
required at a much lower rate were 
produced by other companies much 
smaller in size. 

When the needs of the Services 
were such as to require quantities 
of equipments in excess of the orig- 
inal estimate, it was found practi- 
cable in many instances to place 
these orders directly with the for- 

(Please turn to next page) 


with the New 


DI-ACRO 


The DI-ACRO Rod Parter further in- 
creases the applications of ““DIE-LESS 
DUPLICATING” as a cost-cutting, 
time-saving production technique so 
well established by DI-ACRO Preci- 
sion Benders, Brakes and Shears. 

De you require precision ?—DI-ACRO 
Rod Parter holds tolerance to 
01" on duplicated cuts. The ends are 
square, and roundness is maintained. 


Do you want speed?—The Rod Parter 
exceeds output of other methods with 
equal accuracy, on rods and bars up to 
%'. Vorrington Roller bearings in- 
Corporated in an exclusive multiple 
leverave arrangement provide remark- 
able ease of operation. 


GET ‘'DIE-LESS DUPLICATING” 


ROD 


rolled rods 


Benders, Bra 
Pronounced "'DIE-ACK-RO”’ 


ing 
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ROD CUTTING 
at High Speed 


“PARTS OFF” MANY 
MATERIALS 


All hot and cold 


Stainless steel 
Chrome Molybdenum 
Copper Brass 
Aluminum Bi-metals 
Many types of plastics 
Fibre Rubber 


CATALOG! 
Shows parts produced without die expense by DI-ACRO 
om Shears, Rod Parters, Notchers, Punches. 


RIC NE IL-/AWIN meG.cO——~ 


348 8th Avenue, LAKE CITY, MINN. 


PARTER 
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(HUNTING for a material 
| to make your product 


Planning with plastics is easier when you have the 
Synthane technical plastics catalog. If. you’re inter- 
ested in new ideas and suggestions that may improve your 
product or process you won’t want to miss it. 
Pertinent information on grades, sizes, properties 
applications and forms of Synthane is included. As a 
semi-permanent reference book you'll want it in your 


Mail the coupon today for your free copy. 
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Keep posted , 
Electron Tubes 


MAIL COUPON TODAY 


RCA, Commercial Engineering 
Section 49AW, Harrison, N. J. 
Ib 


Send me the RCA publications checked 
below. Enclosed is $ to cover cost 
| of books for which there is a charge. 


| Name 
| Title or Occupation 
| Address 
City 


Zone State 


| (0 Quick-Reference Chart, Miniature Tubes (Free). 
(A) 
(0 HB-3 Tube Handbook ($10 in U.S. & nn 


RC-15 Receiving Tube Manual (35 cents). {c} | 

Receiving Tubes for AM, FM, and mene ~ 

Broadcast (10 cents). 

Radiotron Designers Handbook ($1.25). ° | 

Preah Selection Guide, Non-Receiving Types 
(F 


| 
(10 cents). | 
Phototubes, Cathode-Ray and Special Types | 
(10 cents). (H) | 
RCA Preferred Types’ List (Free). (1) 
Headliners for Hams (Free). (J) | 
| 


| 

| 

| 

| 

| Oo ace and Gas Tubes for Radio and ey 
lo 

| 

| 

| Also available from your RCA Tube Distributor 


TUBE DEPARTMENT 


RADIO CORPORATION of AMERICA 


HARRISON, WH. J. 


| leader 


| staff build-up was 
| without dislocation to other firms | 


The “‘Leadership”’ Plan 


(Continued from preceding page) 


mer sub-contractors as prime con- 
tracts, thus releasing Hazeltine to 
continue development work on new 
or more complex equipment. This 
general practice of sub-contracting 
differed from that which formerly 
had been standard in the following 
respects: 


1. Provision was made for com- 
pletely educating the engineering 
staff of each sub-contractor, long 
prior to manufacture in the plant. 


. The basic design was set up so 
that it reasonably met the manu- 
facturing facilities at hand, thus 
eliminating innumerable technical 
differences between the prime and 
sub-contractor, and assuring a 
prompt start of the activity. 


. It provided but a single contact 
between the producing Services 
and the manufacturer, thus sim- 
plifying for the Services the ques- 
tion of dealing with many manu- 
facturers. 

. By processing many equipments 
through a single prime contractor 
it greatly simplified the spare 
parts problem and tended to pro- 
vide a degree of standardization 
difficult to obtain otherwise. 


In World War II the Hazeltine | 
type operation permitted | 


large numbers of electronic manu- 
facturers to make an essential con- 
tribution to the war effort in a 
minor fraction of the time that 
would have been required if each 
company had been individually in- 


structed in the processes of learning | 
| how to design, develop and manu- | 


facture military equipment. 


It permitted a slow build-up of | 
the highly skilled personnel re- | 
quired for this type of work while | 
the company was contributing im- | 
effort. This | 
accomplished | 


portantly to the war 


or industries. 


In due course as experience was | 
acquired and team work and organ- | 


izations were perfected, such com- 


| panies themselves would begin to 
| function as prime contractors and 


to assimilate their fair share of the 
research, development and _ pilot 
production loads. Thus, through the 
intelligent application of currént 
needs, an industry was educated 
while at the same time doing an 
outstanding job of research and 
production. 

Moreover, that form of operation 
relieved the Services of the neces- 
sity for increasing the size of the 


| Government groups, which other- 


wise would have been necessary to 
effect coordination and supervision 
of many individual manufacturers. 


CONTINUOUSLY VARIABLE 


FREQUENCY SOURCE 
20 cps to 200,000 cps 


JACKSON 
Audio Frequency Oscillator 


* Accuracy — 1 cycle or 2% 
* Minimum Harmonic Distortion 
* Resistance Capacity Tuned 
*Y% Watt Output 

* Less than 1 DB Deviation 

* Excellent Stability 


Used by leading Laboratories, Research 
Engineers, Colleges and Broadcast stations. 


$135.00 complete 
Full details on request. 


Jackson Electrical Instrument Co. 
Dayton 1, Ohio 


uv BETTER ELECTRON EQUPUEN 
Per, STANDARDIZED 


READY- 
TO-USE 
CABINETS 


CHASSIS 


PANELS 


Equipment | 

is preferred by 
Service Men, ' 
Amateurs, and 
Manufacturers | 
because they’re 
adaptable, easy- 
to-assemble, eco- 
nomical. Beautifully 
designed, ruggedly 
constructed by spe- 
cialists. Famous for 
quality and economy, 


-METAL 


PAR - 


PRODUCTS CORPORATION 
32-62—49th ST.. LONG ISLAND CITY 3, N.Y 
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TEL 


Classified Section 


C.E.C. FOR YOUR NEEDS 
MAGNETRONS 
Tube Frq. Range Pk. Pwr. Out. Price 
2531 2820-2860 mc. Kw. 25.00 
2J21-A 9345-9405 mc. 50 KW $25.00 
2522 3267-3333 mc. 265 KW $25.00 
2526 2992-3019 mc. 275 KW $25.00 
2527 2965-2992 mc. 275 KW $25.00 
2532 2780-2820 mc. 285 KW $25.00 
2537 $45.00 
2538 Pkg 3249-3263 mc. 5 KW $35.00 
2539 Pkg 3267-3333 mc. 87 KW $35.00 
40 9305-9325 mc. 10 KW $65.00 
49 9000-9160 mc. 58 KW $85.00 

2555 Pkg 9345-9405 mc. 50 KW $35.00 
2561 3000-3100 mc. 35 KW $65.00 
2562 2914-3010 mc. 35 KW $65.00 
3531 24,000 mc. 50 KW $55.00 
5530 $39.50 
V14AY, A $20.00 
718DY $25.00 
720BY 2800 mc. 1000 KW $50.00 
720CY $50.00 
125-A 9345-9405 mc. 50 KW $25.00 
7130-A 9345-9405 mc. 50 KW. $25.00 
728-AY, BY, CY, DY, EY, FY, GY @ $50.00 
700-A, B, C, D @ $50.00 
7106-AY, BY, DY, EY, FY, GY @ $50.00 
Kiystrons: 723A/B $12.50; 707B W/Cavity $20.00 

417A $20.00 2 K4l $65.00 

MAGNETRON MAGNETS 
Gauss Pole Diam. Spacing Price 
4850 34 in. 5g in. $12.50 
2500 15g in 1 11/16 in $12.50 
1500 15g in 144 in. $12.50 
1300 15g in. 1 5/16 in. $12.50 


TUNABLE PKGD. “CW” MAGNETRONS 


QK 61 2975-3200 mc. QK 62 3150-3375 mc. 
QK 60 2800-3025 mc. QK 59 2675-2900 mc. 
Se CHUMEUMNUOUEL, 0. cn-ccatsciesdcoasene Each $65.00 


COAXIAL CABLE CONNECTORS 


83-22R (UG103U0 50¢ 83-22P (UG102U) 50¢ 
83-1R (SO239) 35¢ 83-1SP (PL259) 35¢ 
83-1HP (cover) 15é¢ 83-1AP (M359) 35¢ 
UG29/U $1.05 UG21/U 85¢ 
UG86/U 95¢ UG287/U 15¢ 


UNIVERSAL OUTPUT TRANSFORMERS 


Amer. Silcor, Pri; 20,000/16,000/5,000/4,000 
ohms, inflec; 500/15/7.5/5/3.75/1.25 ohms 
Pee. ee Be TE OF) vice sasicnsacecensx: 

Write for Flyer of Other Merchandise 


COMMUNICATIONS EQUIPMENT CO. 


131 Liberty St., New York City 7, N. Y. 
Dept. T5 Digby 9-4124 


The continued expansion of the 


NATIONAL UNION RESEARCH DIVISION 


has created many fine positions for men interested in 


VACUUM TUBE RESEARCH 


Our laboratories are devoted entirely to research and develop- 
ment work on vacuum tubes. These include cathode ray, micro- 
wave, receiving, radial beam, subminiature, and various special 
tube types. We are in a position to offer an interesting job, a 
stable future, and ideal working conditions to men who are 
qualified. Men with vacuum tube or similar experience and with 
degrees in Physics or Engineering are needed at the present 
time. Recent graduates without experience but with degrees in 
Physics or Electrical Engineering, as well as tube or circuit tech- 
nicians, are invited to apply. 


Before you decide on your future connection, be sure to look 
into the opportunities National Union has to offer. 


Divisional Personne! Manager 
National Union Research Division 
350 Scotland Road 

Orange, New Jersey 


Send resume to: 


the cost-cutting, 


edge of electronics. 


350 Pages ° 


6x9 inches. 


ELECTRONIC 


CONTROL 


HANDBOOK 
By Ralph R. Batcher and William E. Moulic 


Here are all the essential data necessary to deter- 
mine the worth of an electronic control device; a de- 
pendable guide toward your taking advantage of 
production-speeding, 
trol possibilities of electronic devices. Gives you 
facts to intelligently balance the advantages of elec- 
tronics against mechanical and other methods of 
control. Easily understood without advanced knowl- 
Section 1, Basic Elements of 
Control; Section Il, Conversion Elements; Section Ill, 
Electronic Modification Circuits; Section IV, Activation 
Elements; Section V, Control Applications. 


Hundreds of Illustrations * 


Bound in limp leatherette cover, opens conveniently flat. 


Caldwell-Clements, Inc. 
480 Lexington Ave., New York, N. Y. 


quality-con- 


Electronic Engineering Handbook 


( By Ralph R. Batcher, E.E. and William Moulic ' 


That the Name 
IMPLIES 


A handbook—a helping handbook 
you will want at your fingertips on 
those frequent occasions when the 
right answer can save you hours 
of effort. 

For radio-electronic specialists this Caldwell- 
Clements book provides a convenient, authentic 
source of formulas and principles, as well as the 
latest in electronic applications. Free from in- 
volved mathematical explanations. Section | 
covers Vacuum Tube Fundamentals; Section II, 
Electronic Circuit Fundamentals; Section III, Elec- 
tronic Applications; Section IV, Vacuum Tube 
Data. 


456 Pages -° 560 I!lustrations -* $4.50 
Bound in limp leatherette, opens conveniently flat. 6 x 9 in. 


CALDWELL-CLEMENTS, INC. 
480-D Lexington Ave. ((Inc- New York 17, N.Y. 


Publishers to the electronic industries since 1925 
Send book. If not satisfied, will return within five 
days. Otherwise will remit payment. 


() ELECTRONIC ENGINEERING HANDBOOK $4.50 


$4.50 


DN ais 5c iis i aates eivedicctshtacdaccatcrseaidbes ee asaeaee 
PN 2 caiisans.stancsccdsv conan coaumieer oeshis niece era = 
COR a ee QUI 2 sari aia ssa eisepieecdps ccdnenbagas aa 
Company MOUw......i.c:.c.cccecsisscssesosiatonsecesucneses PREF OF . 


TELE-TECH * May, 1949 


STABILIZED CRYSTALS 
TO MEET EVERY NEED 


Whatever your crystal needs, 
James Knights Co. is equipped 
to satisfy them quickly and eco- 
nomically. 

To effect greater savings for you 
on short runs, a special produc- 
tion system has been established. 

We are also equipped to quickly 
build “Stabilized” crystals to your 
exact specifications. In addition, 
James Knights Co. fabricates a 
complete line of “Stabilized” crys- 
tals to meet every ordinary need 
—precision built by the most mod- 
ern methods and equipment. 

For quality—speed—economy, 
contact the James Knights Co. 
You'll be glad you did! 


New James Knights Catalog 
On Request 


A university physicist wanted a 2” super- 
sonic X-cut crystal. The James Knights 
Company made it promptly and has since 
delivered many other special crystals for 
the same university. 


Waveforms 


Edited by Britton Chance, F. C. Williams, Vernon 
Hughes, E. F. MacNichol and David Sayre 
Vol. 19 of the MIT Radiation Lab Series, pub- 
lished 1949 by McGraw-Hill Book Co., New 
York, N. Y. 859 pages, price $10.00 


This volume describes the generation 
and use of precisely controlled voltages 
and currents as to time and amplitude. 
New methods of wave shaping by 
linear circuit elements and negative 
feedback amplifiers and the properties 
of vacuum tubes as nonlinear circuit 
elements are included and various 
types of multivibrators, blocking oscil- 
lators, and other basic circuits are dis- 
cussed with special emphasis upon 
wave shape and stability. Other chap- 
ters are on linear and nonlinear circuit 
elements in modulation, demodulation. 


Microwave Antenna Theory and 
Design 


Edited by Samuel Silver (Univ. of Calif.). Vol. 
12 of the Radiation Laboratory (MIT) series 
— Published by McGraw Hill Book Co. for 
the Natl. Defense Research Comm. 623 pages, 
(6 X 9), price $8.00. 


A comprehensive survey of theory 
and design techniques of microwave 
antennas and a full discussion of 
antenna measurement methods are 
presented. This starts with a survey 
of electromagnetic and optical theory, 
followed by chapters discussing vari- 
ous types of antenna feeds and the 
complete antenna systems used for 
producing all principal types of micro- 
wave beams. The aberrations and 
special features of microwave optical 
systems are discussed in relation to 
rapid scan antennas. 


WARE NAMED DIVISION HEAD 


Paul Ware has been named head of the 
Electronic Parts Division of Allen B. DuMont 
Laboratories, Inc., Clifton, N. J. He is shown 
with the DuMont Inputuner, a device that 
incorporates a method of inductance tuning 
which he developed while associated with 
P. R. Mallory & Co., Indianapolis, Ind. 


fl | 


THE THORDARSON 


“oa” 
Replacement Line 
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is 
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Better Quality Transformers 
At Standard Repl t Prices 

Everyone appreciates quality! It means satis- 
fied customers—profitable repeat 
THORDARSON’S new ‘‘24’”’ 
placement power and output transformers 

mee r exceeds—RMA standards. These 
high quality replacement transformers are 
exact replacements for all popular transform- 
ers used in the industry . . . yet they cost 
you no more than ‘run-of-the-mill’ re- 
Placements! 

Enjoy the best—it costs no more! 

**24’’ Output Replacements 

Specific duty transformers available in four 
models, 2,000 to 25,000 pri. imp. with 5 watts 
output. 

Two models universal output replacements, 
four or eight watts output, pri. imp. 4,000 
to 14,000, sec. imp. .1 to 29 ohms. 

New Universal Line To V. C. 
With 70 v. Output Taps 

10 watts with secondary taps from 14 to 
10 watts. 

ATTENTION SOUND SPECIALISTS: 
Write for your Free Copy of the ‘‘ 
DARSO) REPLACEMENT AND 


Mfrs. of Quality Electrical Equipment Since 1895 
500 West Huron Street, Chicago 10, Illinois 


oremost technical journal of radio, 

television and tele-communications. 
. . » Greatest number of television and 
tele-communications editorial pages. 
. . » Authoritative treatment of cur 
rent engineering trends, problems and 
developments. . Largest engineer- 


audience _ in manufacture, 


design, 
operation and maintenance of tele - 
vision and tele-communications (15,504 


total circulation monthly C.C.A.). 
LERMAN) 


CALDWELL-CLEMENTS, INC. 


480 LEXINGTON AVENUE 
NEW YORK 17, N. Y. 
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